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INTRODUCTION 






The nature of the following work will be best under- 
stood by a brief account of how it came to bo written. 
During many years I collected notes on the origin or 
descent of man, without any intention of publishing on 
the subject, but rather with the determination not to 
publish, as I thought that I should thus only add to 
the prejudices against my views. It seemed to me suffi- 
cient to indicate, in the first edition of my ‘ Origin of 
Species,’ that by this work “ light would be thrown on 
the origin of man and his history ; ” and this implies 
that man must be included with other organic beings in 
any general conclusion respecting his manner of appear- 
ance on this earth. Now the case wears a wholly dif- 
ferent aspect. "WIicii a naturalist like Carl Vogt ven- 
tures to say in his address as President of the National 
Institution of Geneva (1869), “personne, en Europe 
ail moins, n’osc plus soutenir la creation iiidepcudante 
et de toutes pieces, dos cspeces,” it is manifest that at 
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least a largo miinber of naturalists ini:st admit tliat 
species arc tbo modified descendants of otlier species j 
and this especially holds good ■with the younger and 
lising naturalists. The greater number accept the 
agency of natural selection ; tliough some urge^ whether 
with justice tlie future must decide, that I have greatly 
overrated its importance. Of the older and honored 
chiefs in natural science, many unfortunately are still 
opposed to evolution in every form. 

In consequence of the views now adopted by most 
naturalists, and which will ultimately, as in every other 
case, ho followed by other men, I have been led to put 
together my notes, so as to sec how far the general 
conclusions arrived at in my former works were appli- 
cable to man. This seemed all the more desirable 
as I had never deliberately applied these views to a 
species taken singly* When we confine our attention 
to any one form, we are deprived of the weighty argu- 
ments derived from the nature of the affinities which 
connect together whole groups of organisms— their geo^ 
graphical distribution in past and present times, and 
their geological succession* The homological structure, 
embryological development, and rudhnentary organs of 
a species, whether it bo man or any other animal, to 
which our attention may be directed, remain to be con- 
sidered ; but these great classes of facts afford, as it 
appears to me, ample and conclusive evidence in favor 
of the principle of gi-adual evolution! Tho strong sup- 
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port derived from the other arguments sliould, however, 
always he kept before the mind. 

The solo object of this work is to consider, firstly, 
whether man, like every otlier species, is descended 
from some preexisting form ; secondly, the manner of 
his development ; and thirdly, the value of the differ- 
ences between the so-called races of man. As I shall 
confin6 myself to these points, it will not be necessary 
to describe in detail the differences between the several 
races — an enormous subject, which has been fully dis- 
cussed in many valuable works. The high antiquity of 
man has recently been demonstrated by the labors 
of a host of eminent men, beginning with M. Boucher 
de Perthes ; and this is the indispensable basis for 
understanding his origin. I shall, therefore, take this 
conclusion for granted, and may refer my readers to 
the admirable treatises of Sir diaries Byell, Sir John 
Lubbock, and others. Kor sliall I ha’^e occasion to do 
more than to aUnde to the amount of difference between 
man and tbe antbropomorpbous apes ; for Prof. Huxley, 
in tbc opinion of most competent judges, bas conclu- 
sively ebown tbat in every single visible character man 
differs less from tbe bigber apes than these do from tbe 
lower members of the same order of Primates. 

Tins work contains hardly any original facts in 
regard to man ; hut, as the conclusions at which I 
arrived, after drawing np a rough draft, appeared to 
me interesting, I thought that they might interest 
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otliei'S. It liaB often, aiul confidently been asserted, tbat 
man’s origin can never be known : but ignorance more 
frequently begot & confidence tlian does knowledge i it ia 
those who know little^ and not those who know inuchj 
wlio so positively assert that this or that problem will 
never be solved by science. The conclusion that man is 
the co-descendant with other species of some ancient^ 
lower j and extinct form, is not in any degree new. La- 
marck long ago came to this conclusion, which has lately 
been maintained by several eminent naturalists and 
philosophers; for instance, by Wallace, Huxley, Lyell, 
Yogt, Lubbock, Biichiier, Kolle, etc.,* and especially by 
Jliickeh This last naturalist, besides his ffreat Tvork-. 
‘Gcnerelle JMorpbologlo’ (1866), bas recently (1868, 
with a second edit. 18Y0) published his ‘ Katiirliche 
Sehbpfungsgeschichte,’ in which he fully discusses tiie 
genealogy of man. If this wort had appeared before 

' As the works of the first-named authors arc so well known, I need 

not give the titles ; but, as those of the latter are lass well known in 

Kr.glaud, I will give them i ^ Sachs Vorlesungen uber die Barwin'sehe 

Theorie ; ’ rwicte Auflage, 1868, von Dr. L, Buchner ; translated into 

trench under the title ‘Conferences sur la Thdorie Darwinienne,’ 1809. 

■Dcr Mcnsch, im Lkhte dcr Darwin’sche Lehrc,’ 1865, von Dr. F. RoUc. 

I will not attempt to give references to all the authors who have taken 

the same side of the question. Thus G. Cancstrini has published {‘ An- 

miario della Soc. d. Jfat.,> Modonai 1807, p. 81) a very curious paper on 

rudimentary characters, as bearing on the origin of man. Anotlier work 

has (1869) been published by Dr. Barrago Francesco, boarfug ui Ilalian 

the title of “JIau, made in the image of God, was also made in tho image 
of the ape.’* 
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my essay had been written, I slioukl probably never 
have completed it. Almost all the conclusions at which 
I have arrived I find confirmed by this naturalist, whose 
knowledge on many points is much fuller than mine. 
Wherever I have added any fact or view from Prof, 
llackel’s WTitings, I give his authority in the test, other 
statements I leave as they originally stood in my manu- 
script, occasionally giving in the foot-notes references 
to his works, as a confirmation of the more doubtful or 
interesting points. 

During many years it has seemed to me highly 
probable that sexual selection has played an important 
part in diflferentiating the races of man; but in my 
‘ Origin of Species ’ (first edition, p. 199) I contented 
myself by merely alluding to this belief. When I came 
to apply this view to man, I found it indispensable to 
treat the whole subject in full detail." Consequently 
the second part of the present work, treating of sexual 
selection, has extended to an inordinate length, com- 
pared with the first part; but this could not be 
avoided. 

I had intended adding to the present volumes an 

essay on the cxjircssion of the various emotions by man 

and tbc lower animals. My attention was called to this 

subject many years ago by Sir Charles Bell’s admirable 
» 

® Praf. niickcl IS tho sole author who, since the pebheation of tlio 
* Origin,’ has discussed, in his various works, in a vorj able maimer, the 
eubjcct of sexual Bolcctlou, and has seen its full importanee* 
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work. Tliis illufitrioiis anatomist maintains that man 
is endowed with certain muscles solely for the sake 
of expressing liis emotions. As this view is obviously 
ojiposed to the belief that man is descended from some 
other and lower form^ it was Recessary for me to con- 
sider it* I likewise wished to ascertain how far the 
emotions are expressed in the same manner by tbo dif- 
ferent races of man. But, owdng to the length, of the 
present w-ork, I have thought it better to reserve iny 
essay, which is partially completed^ for separate pub- 
lication* 
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THE DESCENT OF MAFT. 



CHAPTER I. 

THE EVIDENCE OP THE DESCEJiTT OP MAN FROM SOME 

LOWER FORM. 

Nature of tlio Evidence bearing on the Origin of Man, — Homologous struct^ 
urcs in ilan and the Lower Animals,— Miscellaneous Points of Corrc- 
spondcncc.—Developraent, — Rudimentary StructurcBj Muscles, Sonao- 
organs, Hair, Bonos, Reproductive Organs, etc, — Tlio Bearing of tlicao 
three great Classes of Pacts on tlie Origin of Man, 

He who wishes to decide whether juaii is the modified 
descendant of some preexisting form, would probably first 
inquire whether man varies, however slightly, in bodily 
structure and in mental faculties ; and if so, whether the 
variations are transmitted to his offspring in accordance 
with the laws which prevail with the lower animals ; such 
as that of the transmission of characters to the same age 
or sex* Again, are the variations the result, as far as our 
ignorance permits us to judge, of the same general causes, 
and are they governed by the same general laws, as in the 
case of other organisms ; for instance, by correlation, the 
inherited efiects of use and disuse, etc. ? Is man subject to 
similar malcou form at ions, the result of arrested develop- 
ment, of reduplication of parts, etc*, ami does he display 
in any of his anomalies reversion to some former and an- 
cient type of structure ? It might also naturally be in- 
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quircd wlicther man, like so many otlier animals', lias given 
rise to varieties and sub- races, differing but slightly from 
each other, or to races differing so much that they must be 
classed as doubtful species ? How are such races distrili- 
uted over the world j and how, when crossed, do they react 
on each other, both in tbe first and succeeding genera- 
tions ? And so with many other points. 

The inquirer would next come to the important point, 
whether man tends to increase at so rapid a rate, as to 
lead to occasional severe struggles for existence, and con* 
scquently to beneficml variatioiig, whether m body or 
mind, beiug preserved, and injurious ones eliminated. Do 
the races or species of men, whichever term may be ap- 
plied, eucroacli on and replace each other, so that some 
linally become extinct? We shall sec that all those ques* 
lions, as indeed is obvious in respect to most of them, 
must he answered in the affiimative, in the same manner 
as wuth the lower animals, Eiit the several considerations 
just referred to may be conYcniently deferred for a time ; 
and we will first see how far the bodily structure of man 
sliows traces, more or less plain, of his descent from some 
lower form. In the two succeeding chapters the mental 
310 w era of mail, in comparison wdth those of the lower 
animals, wull be considered. 



wuaua in ms steieton can 
be compared with corresponding bones in a monkey bat 
or seal. So it. ia wifl’i It la ■ 1 dTH j-fcT -p^ T" 1 T 
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mnn has its analogy in that of the orang; hut lie adds 
that at no jieriod of development do their hraiiis perfectly 
agree; nor could this be expected, for otherwise their 
mental pow'ers tvould have been the same. Vulpian’ rcj- 
marks : “ Les diftercnccs r^elles qui existent entre I’encu- 
phale do I’homme et celui des singes supericurs, sont hieii 
inhumes. 11 no faut pas se faire d’illusions it cot egard. 
L'homme est hien plus pres des singes aiithropomorphca 
par Ics earactferes anatomiques de son cerveau que ceux-ci 
lie Ic sont nou-seulement des autres mammifeTCS, inais 
memos de certains quadrumancs, des guenons et des ma- 
caques.” But it would he supci-lluous liere to give fur- 
ther details on the correspondence betw^een man and the 
hio-hor mammals in the structure of the brain and all 

O 

ether parts of the body. 

It may, however, be worth while to specify a few 
points, not directly or obviously connected with struct' 
ure, by which this correspondence or relationship is well 
shown. 

Man is Jiable to receive from the lower animals, and to 
communicate to them, certain diseases, as liydropliobia, 
variola, the glanders, etc. ; and this fact proves the close 
similarity of their tissues and blood, both in minute struct- 
ure and composition, far more plainly than does their com- 
Ijarison under tbo best microscope, or by the aid of the 
best chemical analysis. Jlonkcys are liable to many of 
the same non-contagious diseases as we arc ; thus Kcng* 
gcr,® who carefully observed for a long time the Gehus 
Azarce in its native land, found it liable to catanh, with 
the usual symptoms, and w’hich when often recurrent led 
to consumption. These monkeys euifered also from apo- 
[ilcxy, inflammation of the bowels, and cataract in the eye. 



» ^Le^. sur la PhyB.' 1866, p. 8Q0, aa quoted by M. Dally, ‘ I/Ordrc 

dcB Piiinates ct le Ti'aufifoi'mlsine/ 1868, 20. 

® * Katurgcscbichle der Siiugelliieni von Paraguay/ I8ti0, GO* 
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The younger ones when shedding their milk-teeth often 
died from fever* Medicines produced the same effect on 
them as on us* Many kinds of monkeys have a strong 
taste for tea, coffee, and spirituous liquors: they will also, 
as I have myself seen, smoke tobacco with pleasure* 
Brehm asserts that the natives of northeastern Africa 
catch the wild baboons by exposing vessels with strong 
heer, by which they are made drunk. He has seen some 
of these animals, wdiich he kept in confinement, in this 
state ; and he gives a laughable account of their behavior 
and strange grimaces. On the following morning they 
were very cross and dismal ; they held their aching heads 
with both hands and -svore a most pitiable expression; 
when beer or wine w^as offered them, they turned away 
with disgust, blit relished the juice of lemons,* An Amer- 
ican monkey, an Atelcs, after getting drunk on brandy, 
w^ould never touch it again, and thus was wiser than many 
men* These trifling facts prove how similar the' nerves 
of taste must he in monkeys and man, and ho\v similarly 
their whole nervous system is aifeeted. ^ 

Man is infested wdth internal parasites, sometimes 
causing fatal effects, and is plagued by external parasites, 
all of wdiich belong to the same genera or families w ith 
those iufestiiig other mammals. Man is subject like other 
mammals, birds, ami even insects, to that mysterious law^, 
^vhich causes certain normal processes, such aa gestation 
as well as the maturation and duration of various disease^j' 
to follow lunar periods*^ His wounds are repaired by the 
same process of healing ; and the stumps left after the 



Breln., ^Thieriebo./ B, i. 1SG4, s. ^5, SG. On the Atde. s* 105 
For other analogous statementa, see s. 25^ 107* ' ' 

*WitU respect to insects see Dr. Larcoek n 

Vital Periodicity; British AssocUitieti, 184'L Dr 

fering from tertian ag„c. ’ » ‘l^S suf- 
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amputation of his limbs occasionally possess, especially 
during an early embryonic period, some power of regen- 
eration, as in the lowest animals/ 

The whole process of that most important function, 
the reproduction of the species, is strikingly the same in 
all mammals, from the first act of courtship by the male ^ 
to the birth and nurturing of the young. Monkeys are 
born in almost as helpless a condition as our own infants ; 
and in certain genera the young differ fully as much in 
appearance from the adults, as do our children from their 
full-grown parents/ It has been urged by some writers 
as an important distinction, that with man the young 
arrive at maturity at a much later age than with any other 
animal : hut if we look to the races of mankind which 
inhabit tropical countries the difference is not great, for 
the orang is believed not to he adult till the age of from 
ten to fifteen years/ Man differs from woman in size, 
bodily strength, hairyness, etc., as well as in mind, in the 
same manner as do the two sexes of many mammals. It 
is, in short, scarcely possible to exaggerate the close cor* 

® I haye given the evidence on tMa head in mj Variation of Animala 
and Plants under Domestication/ voL ii. p, 16^ 

“Mares e dlversis gcncribus Quadrumanorum sine dubio dignoscuiit 
feminas humanaa a maribus. Priinum, credo, odoratn, postea aspectu. 
Mr* Youatt, qui diu in Ilortls Zoologlcis (Bestiariis) naedicufl aniinalium 
crat, vir in rebus observandls cautus ct sagax, hoc mihi certissime pro- 
bavit, et curatorc 3 ejusdem loci ct alii e miniatris eondnnavenmt. Sir 
Andrew Smith et Brebm notabant idem in Cynocephalo. lUustriasbnua 
Cuvier etiam narrat multa do hac re quit ut opinor nihil turpius potest 
indicari irtter omnia homlnibua et Quadrumanis communia. Narrat cnira 
Cjnocephalum quendam in furorem inddere aapcctu feminamm aliquarura, 
Bcd neqnaquam accendi tanto furore nb omnibus. Semper cligebat ju- 
niores, et dignoscebat in turba, et advocabat voco gestuque.” 

® This remark is made with respect to Cynocephalus and the anthropo- 
morpboua apes by Geoffroy Saint-IIilaire and F. Cuvier, ‘Hist. Nat. dca 
Mammifdres/ tom. i. 1S24* 

* Huxley, *Mada Place in Nature/ 1863, p, 34. 
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respoiidencc in general etmcturc, in tlie jniimte Etriictnre 
of the tissues, in chemical composition, ami in constitution, 
hetween man and the higher animals, especially the an- 
tliToponiorpIious apes. 



EmhryoniQ is developed from an 

ovule, about the 125th of an inch in diameter, which 
(lifters in no respect from the ovules of other animals. 
The embiyo itself at a very early period can hardly be 
distinguished from that of other members of the vci te- 
brate kingdom. At this period the arteries run in arch- 
like branches, as if to carry the blood to branchim which 
are not present in the higher vertebrata, though the slits 
on the sides of the neck still remain (/, ilg. 1), marking 
their former position. At a somewhat later period, when 
the extremities arc developed, **the feet of lizards and 
mammals,” as the illustrious Von Baer remarks, “the 
wiuiiB and feet of birds, no less than the Lands and feet 
of mau, all aiase from the same fundamental form.” It 
is, says Prof. Huxley, “ finite in the latter stages of de- 
velopment that the young human being presents marked 
diftcrcnccs from the young ape, while the latter departs as 
much from the dog in its developments, as the man does. 
Startling as this last assertion may appear to be, it is de- 
monstrably true.” 

As some of my readers may never have seen a draw- 
ing of an embryo, I have given one of man and another 
of a dog, at about the saixie early stage of development, 
carefully copied from two works of undoubted accuracy.” 

‘ Man’s Place in ^^ature/ 18G3, p. 07. 

*'The liuman embryo (upper %) is fioni Eeker, Meones Pb>s,/ 
1851-1 859, tab. ixx. fig, 2. This embryo ton lines in length, so that 
the drawing m much magnified. The embryo of the dog ia from Ei- 
flehoff, *EntwicklungFgo6chichte dcs Hundc-Eies/ 18 iS, tab, xi, fig. 42 u. 
This drawing is five times magnified, the embryo being 25 days old The 
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Fia. I. — Upper figure hmaan embryo, from Eokcr. Lower llfnire that of a dos, 

from Biachoff, 
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After the foregoing statcincntB matle hy siicii lugh 
authorities, it would be superflaous on my part to give a 
number of borrowed detaila, showing that the embryo of 
man closely rcsemblca that of other mammals* It may, 
however, be added that the Imman embryo likewise resem- 
bles in Yarious points of structure certain low forms when 
adult. For instance, the heart at first exists as a simple 
pulsating vessel ; the excreta arc voided through a cloacal 
passage ; and the os coccyx projects like a true tail, ex- 
tending considerably beyond the rudimentary legs,” ** In 
the embryos of all air-breathing vertobintcs, certain glands 
called the corpora Wolffiana, correspond with and act like 
the kidneys of mature fishes,” Even at a later embryo- 
nic period, some striking resemblaneea between man and 
the lower animals may be observed, Bischoff says that 
the con volutions of the brain in a human foetus at the end 
of the seventh month reach about the same stage of de- 
vclopmcnt as in a baboon wdien adult. “ The great toe, 
as Prof, Owen remarks,” “ which forms the fulcrum when 
standing or walking, is perhaps the most characteristic 
peculiarity in the human structure;” but in an embryo, 
about an inch in length. Prof. Wyman ” found that the 
great toe was shorter than the others, and, instead of be- 
ing parallel to them, projected at an angle from the side 
of the foot, thus corresponding with the permanent condi- 



internal viscera have hecn omitted, and the uterine appendages in both, 
drawings removed, I -waa directed to tUcao figures by Prof. Iluxley 
from irhose work, ^ Man’s Place in Nature/ the idea of giving them was 

taken. Eackcl has also given analogous drawings in his *Scht>nranffa- 
gcschichte/ “ 

Prof. Wyman in * Proc. of American Acad, of Setcnces ’ vol W 
18e0,p. 11 ^ 

Owen, * Anatomy of Vetebrates/ vol. i. p. B33 
^Die GroBBhlrawindungeu des Mcnschcn/ l&GS s. 

* Anatomy of Vertebrates,' vol ii. p. B53. 

^ Proc. Soc. Nat. Hist.’ Boston, 1&63, vol. U. p. 135, 
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tion of this part in the quadruinana,” I Avill conclude with 
a quotation from Huxley/’ wlio, after asking, does man 
originate in a diflercnt way from a dog, bird, frog, or fish ? 
says, “ the reply is not doubtful for a moment j without 
question, the mode of origin and the early stages of the 
development of man are identical with those of the ani- 
mals immediately helow him in the scale : without a doubt 
in these respects, he is far nearer to apes, than the apes 
arc to the dog*” 



Mudlments ^ — -This subject, though not intrinsically 
more important than the last two, will for several reasons 
be here treated with more fulness*'^ Not one of the 
higher animals can be named which does not bear some 
part in a rudimentary condition ; and man forms no cx' 
ception to the rule* Rudimentary organs must be dia- 
tinguislied from tlioso that are nascent ; though in some 
eases the distinction is not easy* The former are either 
absolutely useless, sucli as the mammae of male quad- 
rupeds, or the incisor teeth of ruminants which never cut 
tlirough the gums \ or they are of such slight service to 
their present possessors, that we cannot suppose that they 
were developed under the eonditions which now exist. 
Organs in this latter state are not Btrictly rudimentary, 
hut they are tending in this direetion. Nascent organs, 
on the other hand, \ though not fully developed, are of high 
service to their possessors', and are capable of further de- 
velopment, Rudimentary organs are eminently variable ; 
and this is partly intelligible, as they are useless or nearly 

* Man’s Place in Nature/ p. 65, 

I liad written a rough copy of this chapter before reading a valu- 
able paper, Caratteri rudimentali in ordinc all* origioo del uomo " (’An- 
uuario della Soe, d. Nat./ Modena, 1867, p, SI), by G, Canc&triiUj to 
which paper I aru considerably indebted. Ifuckel has giveu admirable 
discussions on this whole subject, under the title of Dysteleology, In hi« 

* Generclle Moqjliolog-ie * uud ‘ Scliupfungsgcschichtc/ \ 
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useless, and consctjuently are no longer subjected to nat- 
ural selection* They ol'ten become wholly suppressed, 
Wlicn this occurSj they arc neverlhcless liable to occa- 
sional reappearance through reversion ; and this is a cir- 
cumstance well worthy of attention* 

Disuse at that period of life, when an organ is chiefly 
used, and this is generally during maturity, together with 
inheritance at a corresponding period of lifoj seem to have 
been the chief agents in causing organs to become rudi* 



mentary. The term “disuse” does not relate merely to 
the lessened action of muscles, but includes a diminished 
flow of blood to a part or organ, from being subjected to 
fewer aiternations of pressure, or from becoming in any 
w^ay less habitually active. Rudiments, how^cver, may 
occur in one sex of parts normally present in the other 
sex ; and such rudiments, as we slmll hereafter see, Lave 
often originated in a distinct manner* In some cases or- 
gans Ijave been reduced by means of natural selection^ 
from having become injurious to the species under changed 
habits of life. The process of reduction is probably often 
aided through the two principles of compensation and 
economy of growth; but the later stages of redaction, 
after disuse Las done all that can fairly be attributed to it 
and w^Len the saving to be ciFected by the economy of 
growth would be very small - are difficult to imderstand. 
The final and complete suppression of a part, already use- 
less and much reduced in size, in which case neither com- 
pensation nor economy can come into play, is perhaps in- 
telhgiblc by the aid of the hypothesis of pangencsis, and 
apparently m no other way. But as the whole subject of 
mdunentury organs has been fully discussed and illustrated 
m my former works,- 1 need here say no more on this bead. 
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Kiidinicnts of various muscles liavc been observed in 
many parts of the liuniaii body ; and not a few muscles, 
which are regularly present in some of the lower animals 
can occasionally be detected in man in a greatly reduced 
condition. Every one must have noticed the power ’which 
many animals, especially horses, possess of moving or 
twitching their skin j and this is effected by the pannicu- 
lus carnosvis. Remnants of this muscle in an efficient 
state are found in various parts of our bodies ; for im 
stance, on the forehead, by which the eyebrows are raised. 
The platysma myoid^B^ which is well developed on the 
neck, belongs to this system, but cannot be voluntarily 
brought into action. Prof Turner, of Edinburgh, has 
occasionally detected, as he informs me, muscular fasciculi 
in five different situations, namely, in the axilla?, near the 
scapula?, etc., all of which must be referred to the system 
of the panniculus. lie has also shown that the mu&mlm 
&ternalis or sternalis hrutorum^ which is not an extension 
of the rectus ahdomhialis^ hut is closely allied to the 
panniculus, occurred in the proportion of about three per 
cent, in upward of six hundred bodies : he adds, that this 
muscle affords an excellent illustration of the statement 
that occasional and rudimentary structures are especially 
liable to variation in arrangement.” 

Some few persona have the power of contracting the 
superficial muscles on their scalps ; and these muscles are 
in a variable and partially rudimentary condition. M. A. 
de Candolle has communicated to me a curiouB instance 
of the long-continued persistence or inheritance of this 

For inatance, if. Richard (‘Anaalcs des Sciencea 3d scrica, 
Zoolog, 1862, tom, xviii, p. 13) describes and figures rudiments of wbat 
he calls the ** muscle pfidieux de la main,’ ^ which he saja is sometimes 
*4nfiniment petit.” Another muscle, culled tibiul post^rieur,” is gen- 
erally quite absent in the hand, but appeara from time to time b a more 
or less rudimentary condition, 

« Prof. W. Turuer, ‘Proc. Royal Soc. Edinburgh; 1866-67, p* 65, 
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power, as well as of its unusual development, lie knows 
a family in wliicli one member, the present head of a 
family, could, when a youth, pitch several heavy books 
from his head by the movement of the scalp alone ; and 
he won wagers by performing this feat. His father, uncle, 
grandfather, and all his three children, possess the same 
power to the same unusual degree. Tills family became 
divided eight generations ago into two branches ; so 
that the head of the above-mentioned branch is cousm In 
the seventh degree to the head of the other branch. This 
distant cousin resides in another part of France, and, on 
being asked wbetlier he possessed the same faculty, im- 
mediately exhibited his power. This case offers a good ib 
lustration how persistently an absolutely useless faculty 
may be transmitted. 

The extrinsic muscles which serve to move the ivhole 
external ear, and the intrinsic niuscles which move the 



different parts, all of which belong to the system of the 
paunieuhis, arc in a rudimentary condition in man j they 
are also variable in development, or at least in function, 
I have seen one man who could* draw his ears forward, 
and another who could draw them backward;” and, from 
w^hat one of these pci'sons told me, it is probable that most 
of us, by often touching our ears and thus directing our 
attention tow’^ard them, could by repeated trials recover 
some power of movement. ITie faculty of erecting the 
ears and of directing them to different points of the com- 
pass, IS no doubt of the highest sendee to many animals, 
as they tlius perceive the point of danger ; but I have never 
heard of a tuan .ho posscB.ed the W power of ercclg 
hi3 cars^tho one movement which might be of nso to him. 
i he .hole external shell of the oar may be considered a 
rudmient, together with the various folds and prominences 



*• Canesttini quotes Oyrt. {< Annuarlo 
Uodeaa, 186T, p. 9^) to tbe same clTcct. 



della Soc, 
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(helix and anti-lieliXj tragus and aiitidraguSj etc,) wliicli 
ill the lower animals strengthen and support the car when 
erect, without adding much to its weight. Some authors, 
however, suppose that the cartilage of the shell serves to 
transmit vibrations to the acoustic nerve ; hut 3Ir* Toyn- 
bee,^* after collecting all the known evidence on this head, 
concludes that the external Bhell is of no distinct use. 
The ears of the chimpanzee and orang are curiously like 
those of man, and I am assured by the keepers in the Zoo- 
logical Gardens that these animals never move or erect 
them ; so that they are in an equally rudimentary condi- 
tion, as far as function is concerned, as in man. Why 
these animals, as well as the progenitors of man, shonld 
have lost the power of erecting their ears wo cannot say. 
It may be, though I am not quite satisfied with this view, 
that owing to their arboreal habits and great strength they 
were but little exposed to danger, and so during a length- 
ened period moved their ears but little, and thus gradually 
lost the power of moving them. This would be a parallel 
case with that of those large and heavy birds, which from 
inhabiting oceanic islands have not been exposed to the 
attacks of beasts of prey, and have consequently lost the 
power of using their wdngs for flight. 

The celebrated sculptor, Mr* ^V^oolner, informs me of 
one little peculiarity in the external car, which he has 
often observed both in men and women, and of which he 
perceived the full signification. His attention was first 
called to the subject while at work on liis figure of Puck, 
to which he had given pointed cars. He was thus led to 
examine the ears of various monkeys, and subsequently 
more carefully those of man. The peculiarity consists in 
a little blunt point, projecting from the iiiAvardly-foIded 
niargin, or helix. JVIr. Woolner made an exact model of 
one such case, and has sent me the accompanying draw- 

“ ‘The Diticaacs of the Ear,’ by J. Toynbee^ F. H. S,, 16C0, p, 12. 
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2.) These points not only project inward, hut 
often a little outward, so that they are Yisihle when the 
licad is viewed from directly in front or behind* They arc 

variable in si^e and somewhat in po- 
sition, standing either a little high- 
er or lower j and they BOnietimes 
occur in O'ne ear and not on the 
other. Kow tho meaning of these 
projections is not, I think, doaht- 
fiilj but it may be thought that 
they offer too trifling a character 
to be worth notice. This thought, 
however, is as false as it is natural. 
Every character, however slight, 

Figj 2 .— UnmaTi modelled must ho the result of some definite 

and drawn by Mr. WooJ^e^* j ' 

a. TLa projecting point. causc ; and u it occurs in many 

individuals deserves consideration. 




Tho helix oliviously consists of the extreme margin of tho 
ear folded inward ; and this folding appears to be in some 
manner connected with the whole external ear, being per- 
manently pressed backward. In many monkeys, which 
do not stand high in the order, as baboons and some 
species of macacus,” tho upper portion of the ear is 
slightly pointed, and the margin is not at all folded in- 
ward ; hut if the margin were to be thus folded, a slight 
point would necessarily project inward and probably a 
little outward. This could actually be observed in a 
Bpecimcn of the A^eks heelzcbuth in the Zoological Gar- 
dens ; and we may safely conclude that it is a similar 
s ructure— a vestige of formerly-pointed ears— which oc- 
casionally reappears in man. 

Tho nictitating membrane, or third eyelid, with its 



« See also some remarks, and tlic clrawinra 
roule^ in Messrs . Mmio and Uivart’a excellent 
»g. faoc.’ toL Tii. 1869, pp. 6 and 90. 
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accossory muscles and other structures, is especially well 
developed in birds, and is of much functional importance 
to them, as it can be rapidly drawn across the whole eyc- 
balL It is found in some reptiles and amphibians, and in 
certain fishes, as in sharks. It is fairly well developed in 
the two lower divisions of the mammalian series, namely, 
in the monotremata and marsupials, and in some few of 
the higher mammals, as in the walrus. But in man, the 
quadrumana, and most other mammals, it exists, as is ad- 
mitted by all anatomists, as a mere rudiment, called the 
semilunar fold.^* 

The sense of smell is of the highest importance to the 
greater number of mammals — ^to some, as the ruminants, 
in warning them of danger ; to others, as the carnivora, in 
finding their prey ; to others, as the wild-boar, for both 
purposes combined. But the sense of smell is of ex- 
tremely slight service, if any, even to savages, in whom it 
is generally more highly developed than in tlie civilized 
races, ' It does not warn them of danger, nor guide them 
to their food; nor does it prevent the Esquimaux from 
sleeping in the most fetid atmosphere, nor many savages 
from eating half-putrid meat. Those wlio believe in the 
principle of gradual evolution, will not readily admit that 
this sense in its present state was originally acquired by 
man, as he now exists, Ko doubt he inherits the power 
in an enfeebled and so far rudimentary condition, from 
some early progenitor, to whom it was highly serviceable 
and by whom it 'vvas continually used. We can thus 
perhaps understand how it is, as Dr, Maudsley has truly 

** Miiller’e * Elements of Physiology,’ Eng, translate 1842, vol, ii. p. 
1117* Owen, ‘Anatomy of Vertebrates,’ toL iii, p, 200; ibid, on tho 
Walrus, * Proc, Siaolog, Boc/ i^oyember 8, 1854, See also H, Knos, 
Great Artists and Anatomists,’ p, 106. This nidiment apparently is 
somewhat larger iu Negroes and AustraUans than in Europeans, see Carl 
V^ogt, ‘Lectures on Man,’ Eng, Iranalat, p. 129, 
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remarked, that the sense of smell in man “ is singularly 
citective in recalling vividly the ideas ami images of for- 
gotten scenes and places ; for tvc see in those animals, 
which have this sense highly developed, such as dogs and 
horses, that old recollections of persons and places are 
strongly associated with their odor, 

Man differs conspicuously from all the other Primates 
in being almost naked. Bat a few short, straggling hairs 
are found over the greater part of the body in the male 
sex, and fine down on that of the female sex. In individ- 
uals belonging to the same race these hairs are highly 
variable, not only in abundance, but likewise in position : 
thus the shoulders in some Europeans are quite naked, 
while in others they bear thick tufts of hair,“ There can 
be little doubt that the hairs thus scattered over tlm body 
are the rudiments of the uniform hairy coat of the lower 
animals. This view is rendered all the more probable, as 
it is kuoT^Ti that fine, short, and pale-colored hairs on the 
limbs and other parts of the body occasionally become 
developed into “ thickset, long, and rather coarse dark 
hahs,” when abnormally nourished near old-standing in- 
ilamed surfaces, “ 

I am informed by Mr, Paget that persons belonging 
to the same family often have a few hairs in their eye- 
brows muck longer than the others ; so that this slight 
peculiarity seems to be inherited. These hairs apparently 
represent the vibriss®, which are used as organs of touch 
by many of the lower animals, In a young chimpanzee I 
observed that a feiv upright, rather long, hairs projected 



» Pl'raiology and Pathology of Mind,’ 2d edit. 1868, p. 131. 

■ TS "11 K’cttung der Haaro am men.9clilidicn Korp e 

rrfe?r I Often baVC t 

refer to this very curious paper, 

•• I’agct, ‘ Lectures on Surgical I-atliology,’ 1863, vol. L p. tl. 
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above the eyes, where the true eyebrows, if present, would 
have stood. 

The fine wool-like hair, or so-called lanugo, with which 
the human ftetus during the sixth month is thickly cov- 
ered, oflers a more curious case. It is first developed 
during the fifth month, on the eyebrows and face, and es- 
pecially round the mouth, w^here it is much longer than 
that on the head. A mustache of this kind was observed 
by Eschricht on a female foetus •, but this is not so sur- 
prising a circumstance as it may at first appear, for the 
two sexes generally resemble each other in all external 
characters during an early period of growth. The direc- 
tion and arrangement of the hairs on all parts of the fcetal 
body are the same as in the adult, but arc subject to much 
variability. The whole surface, including even the fore- 
head and ears, is thus thickly clothed ; but it is a signifi- 
cant fact that the palms of the hands and the soles of the 
feet are quite naked, like the inferior surfaces of all four 
extremities in most of the lower animals. As this can 
hardly he an accidental eomcidchce, we must consider the 
woolly covering of the foetus to be the rudimeutal repre- 
Bcutative of the first permanent coat of hair in ‘those 
mammals which are born hairy. This representation is 
much more complete, in accordance with the usual law of 
embryological development, than that afforded by the 
straggling hairs on the body of the adult. 

It appears as if the posterior molar or wisdom-teeth 
were tending to become rudimentary in the more civilized 
races of man. These teeth are rather smaller than the 
other molars, as is likewise the case with the correspond- 
ing teeth in the chimpanzee and orang ; and they Lave 
only two separate fangs. Tiiey do not cut through the 
gums till about the seventeenth year, and I am assured 

by dentists that they are much more liable to decay, and 
■ 

Eschricht, ibid, 8, 40, 47. 
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aro earlier lost, than the other teeth. It is also remark- 
able that they are much moreliahlc to vary both in struct- 
ure ami in the period of their development than the other 
teeth.” In the Mclanian races, on the other hand, the 
■wisdom-teeth are usually furnished -with three separate 
fangs, and are generally sound: they also differ from tho 
other molars in size less than m the Oaucasian races. 
I’rof. Schaaffhausen accounts for this difference between 
the races hy “ the posterior dental portion of the jaw being 
always shortened” in those that are civilized,” and this 
shortenmg may, I presume, he safely attributed to civil- 
ized men habitually feeding on soft, cooked food, and 
thus using their jaws less. I am informed by Mr. Brace 
that it is becoming quite a common practice in the United 
States to remove some of the molar tooth of children, as 
the jaw docs not grow largo enough for the perfect devel- 
opment of the normal numher. 

With respect to the alimentary canal, I have met with 
an account of only a single rudiment, namely, the vermi- 
form appendage of the eascum. The ciecum is n branch 
or diverticulum of the intestine, eudinsr in a cul-de-sac. and 
it is extremely long in many of the lower vogetable-feod- 
ing mammals. In the marsupial koala it is actually more 
than thrice as long as the whole body.*^ It is sometimes 
produced into a long, gradually-tapering pointy and is 
Bometimea constricted in parts. It appears as if, in conse- 
quence of changed diet or habits, the emeum had become 
much shortened in various animals, the vermiform append- 
age bemg left aa a rudiment of the shortened part. That 
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■ C Carter BJake m ^Anthropological Review,^ July, iS6t, p. 209. 
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thia ajipenclagc is a ruditneat, tvo may infer from its small 
size, and from tlio evidence wbicli Prof. Canestrini ” has 
collected of its variability in man. It is occasionally quite 
absent, or again is largely developed. The passage is 
sometimes completely closed for half or two-thirds of its 
length, with the terminal part consisting of a flattened 
solid expansion. In the orang this appendage is long and 
convoluted ; in man it arises from the end of the short 
eseenra, and is commonly from four to five inches in 
length, being only about the third of an inch in diameter. 
Xot only is it useless, but it is sometimes the cause of 
death, of which fact I have lately heard two instances ; 
this is due to small, hard bodies, such as seeds, entering the 
passage and causing inflammation,®' 

In the Quadruniana, and some other orders of mam- 
mals, especially in the Carnivora, there is a passage near 
the lower end of the humerus, called the supra-condyloid 
foramen, through which the great nerve of the fore-limb 
passes, and often the great artery. ISTow, in the humerus 
of man, as Dr. Struthers ” and others have shown, there 
is generally a trace of this passage, and it is sometimes 
fau-ly well developed, being formed by a depending booh- 
likc process of bone, completed by a band of ligament. 
When present the great nerve invariably passes through 
it, and this clearly indicates that it is the homologue and 
rudiment of the supra-condyloid foramen of the lower ani- 
mals. Prof. Turner estimates, as he informs me, that it 

35 * Atmuario della Soc» d, Nat.* Modetia, l86Vj p. 94. 

3«M. C. MartiES ?Uait4 Orgoniquej’* in ‘Kevue dcs Deux 

Mondes,* June 15| 1862, p. 16), and Hackd ('GenereUe Motphologie,* B. 
iL s. 2V6), have both remarked qn the singular fact of this rudiment 
sometimes causing death, 

3T ‘The LanceV Jan, 24, 1863, p, S3, Dr. Knox, ‘Great Artists and 
Anatomists,’ p, 63, See also an important memoir on thia process by 
Dr. Grube, m the ‘ BuUetin dc r Acad. Imp, de St. Pdtersbourg, tom. xik 

1867, p* 448, 
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occurs m about one per ccut, of recent ekdetous^ but^ 
during aucient times, it appears to liave been mueb more 
cammotiA Mr* Busk has collected the following evi- 
dence oil this head : Fro£ Broca ** noticed the perforation 
in four and a half per cent, of the arm-bones collected in 
the ‘Cimefci&re du Sod’ at Paris; and in the Grotto of 
Orrony, the contents of which are referred to the Bronze 
period, as many as eight humeri out of thirty-two were 
peitbratcd ; but this extraordinary proportion, be thinks, 
might be due to the cavern having been a sort of ‘family 
vault.’ Again, M, Dupont found tliirty per cent, of per- 
forated bones in the caves of the Valley of the Lessc, be- 
longing to the lieindcer period; while M. Lognay, in a 
sort of dolmen at Argcntouil, observed twenty-five per 
cent, to be perforated ; and M. Pruner-Bey found twenty- 
per cent, in tbe same condition in bones from aureal. 
Nor should it be loft unnoticed that M. Pruner-Bey states 
that this condition ia common in Gnancho skeletons.” 
ITie fact that ancient races, in this and several other 
eases, more frequently present structures which resemble 
those of the lower animals than' do the modern races, ia 
interesting. One chief cause seems to he that ancient 
races stand somewhat nearer than modern races in the 
ong hue of descent to their remote animaUike progeni- 



nLiinW r* coccyi lu mail, though functionloss as a tail, 

At an early embryonic period it is free and ns -n:.. 
seen, projects beyond the lower extremities’ T 
rare and anomalous cases it 

Isidore GeotrmT7 df tt-i - known,, according to 
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cxtt.Toal rndlniGiit of a tail, Tlio os coccyx is sliort, iisii- 
ally inclucling only four vertebra) ; and these are in a rudb 
mental condition, for they consist, with the exception of 
the basal one, of the centrum alone/® They are furnished 
with some small muscles ; one of which, as I am informed 
hy Prof. Turner, has been expressly described by Thcile as 
a rudimentary repetition of the extensor of the tail, which 
is so largely developed in many mammals. 

The spinal cord in man extends only as far downward 
as the last dorsal or first liimhar vertebra^ but a thread^ 
like stmeture (the Jilmn terminaXe) runs down the axis of 
the sacral part of the spinal canal, and oven along the back 
of the coccygeal bones. The upper part of this filament, 
as Pro£ Turner informs me, is undoubtedly homologous 
with the spinal cord ; hut the lower part apparently com 
sists merely of the mater^ or vascular investing mem- 
brane. Even in this case the os coccyx may be said to 
possess a vestige of 60 important a structure as the spinal 
cord, though no longer enclosed within a bony canak The 
following fact, for which I am also indebted to Prof. 
Turner, shows how closely the os coccyx coiTCsponds with 
the true tail in the lower animals : Xiischka has recently 
discovered at the extremity of the coccygeal bones a very 
pccnliar convoluted body, which is continuous with the 
middle sacral artery ; and this discovery led Krause and 
Meyer to examine the tail of a monkey (Macacus) and of 
a cat, in both of which they found, though not at the ex- 
tremity, a similarly convoluted body. 

The reproductive system offers various rudimentary 
structures ; but these differ in one important respect from 
the foregoing cases. Wo arc not here concerned with a 
vestige of a part which docs not belong to the species in 
an efficient state ; but with a part which is always present 
and efficient in the one sex, being represented in the otlicr 

^ OwcD, *0u tUo Nature of Limbs/ 1849, p, !14 
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by a more rudiment. Nevertheless, tlie oceurrenee of 
sueii rudiments is as diilicult to explain on the belief of the 
separate creation of each species, as in the foregoing cases. 
Hereafter I shall have to recur to tliesc rudiments, and 
shall show that their presence generally depends merely on 
inheritance ; namely, on parts acquired by one sex having 
been partially transmitted to the other. Here I will only 
giv'e some instances of such rudiments. It IS TlTcU tjlOWtl 
that in the males of all mammals, including man, rudi- 
meatary mammsc exist. These, in several instances, have 
become well developed, and have yielded a copious supply 
of milk. Their essential identity in the two sexes is like- 
wise shown hy their occasional sympathetic enlargement 
in both during an attack of the measles. The vmicula 
2yrostaiicaj wiiicli has been observed in many male mam- 
nnals, is now universally acknowledged to bo the homo- 
logue of the female uterus, togetlier with the connected 
passage. It is impossible to read Lciickart’s able descrip- 
tion of this organ, and his reasoning, without admitting 
the justness of his conchisiom This is especially clear in 
the case of those mammals in which the true female ute- 
rus bifurcates, for in the males of these the vcsiciila like- 
wii^e bifurcates,''^ Some additional rudimentary structures 

belonging to the reproductive system might here have 
been adduced.*® 




Ihc bearing of the three great classes of facts now 
en IS umnistakiihln u 1 1 i _ 
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ill niy ‘ Origin of Species/ The homological construction 
of the wliole frame in the memhers of the same class is 
intelligible, if we admit their descent from a common pro- 
genitor, together with their subsequent adaptation to di' 
versified conditions* On any other view the similarity of 
pattern between the hand of a man or monkey, the foot of 
a horse, the flipper of a seal, the wing of a bat, etc., is ut^ 
terly inexplicable. It is no scientific explanation to assert 
that they have all been formed on the same ideal plan* 
Witli respect to development, we can clearly understand, 
on the principle of variations supervening at a rather late 
embryonic period, and being inherited at a corresponding 
period, how it is tliat tlic embryos of wonderfully different 
forms should still retain, more or less perfectly, the struct- 
ure of their common progenitor. No other explanation 
has ever been given of the marvellous fact that the embryo 
of a man, dog, seal, bat, reptile, etc., can at first hardly be 
distinguished from each other. ^ In order to understand 
the existence of rudimentary organs, we have only to sup- 
pose that a former progenitor possessed the parts in ques- 
tion in a perfect state, and that under changed habits of 
life they became greatly reduced, either from simple dis- 
use, or through the natural selection of those individuals 
Avhich were least encumbered with a superfluous part, aided 
•by the other means previously indicated. 

Thus wc can understand how it has come to pass that 
man, and all other vertebrate animals, have been con- 
structed on the same general model, why they pass through 
the same early stages of development, and why they re- 
tain certain rudiments in common. Consequently we 
ought frankly to admit their community of descent; to 
take any other view, is to admit that our own structure, and 
that of all the animals around us, is a mere snare laid to 
entrap out judgment. This conclusion is greatly strength- 
ened, if WQ look to the members of the whole animal se- 
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riGSj 311(1 consider tlie evidence derived from tlicir ixHiuiLlcb 
or classification, their geographical distribution, and geo- 
logical Buccesaiom It is only onr natural prejudice, and 
that arrogance which made onr forefathers declare that 
they 'were descended from dcnii-gods, which lead us to 
demur to this conclusion. But the time will before long 
come when it will bo thought wonderful that naturalists, 
who were well acquainted with the comparative structure 
and development of man and other mammalia, should have 
believed that each was the work of a separate act of crea- 
tion* 
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COMl'AJilSON OF THE MEKTAL POWEP^S OF MAN AND THE 

LOWER ANIMALS, 

The Difference in Mental Power between tbc Higbest Ape tmcl the Lowest 
Savage, immense, — Certain Instincta in common, he Emotions. — 
CurioBity , — Imitalion . — Attention . — Memory, — Imngmation,“E ca son , 
—Progressive Improvement,— Tools and Weapons used by Animals, 
—Laiiguagc.^ — Self-Con scionsness, — Sense of Beauty, — Belief in God, 
Spiritual Agencies, Superstitions. 

We liaye seen in the last chapter that man bears in his 
bodily structure clear traces of his descent from some lower 
form ; but it may be urged that^ as man differs so greatly 
in his mental power from all other animal Sj there must be 
some error in this conclusion, Xo doubt the difference in 
this respect is enormous, even if we compare the mind of 
. one of the lowest savages, who has no words to express 
any number higher than four, and who uses no abstract 
terms for the commonest objects or affections/ with that 
of the most highly-organized ape. The difference would, 
no doubt, still remain immense, even if one of the higher 
apes had been improved or civilized as much as a dog has 
been in comparison with its parent-form, the wolf or jackal. 
The Fuegians rank among the lowest barbarians ; hut I was 
continually struck with surprise how closely the three na- 

* See tbe evidence ou tlicsc pointg^ as givea by Lubbock, * Preliktorlc 
Times/ p, S54, etc, 
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tiYCS on board I L M, S* “Beagle,’’ who had lived some 
years in England, and could talk a little English, resem- 
bled us in disposition, and in most of our mental faculties. 
If no organic being excepting man had possessed any men- 
tal power, or if his powers had been of a wholly different 
nature from those of the lower animals, then we should 
never have been able to convince ourselves that our high 
faculties had been gradually developed. But it can be 
clearly shown that there is no fundamental difference of 
this kind. We must also admit that there is a much 
wider interval in mental power between one of the lowest 
fishes, as a lamprey or lancelet, and one of the higher apes, 
than between an ape and man ; yet this immense interval 
is filled up by numberless gradations. 

Nor is the difference slight in moral disposition between 
a barbarian, such as the man described by the old navi- 
gator Byron, who dashed his child on the rocks for drop- 
ping a basket of sea-urchins, and a Howard or Clarkson ; 
ami in intellect, between a savage who does not use any 
abstract terms, and a Xewtou or Shakespeare, Differences 
of this kind between the highest men of the highest races 
and the lowest savages, are connected by the tinest grada- 
tions. Therefore it is possible that they might pass and 
be developed into each other. 



_ My object in tbis chapter Is solely to show that tliore 
IS no fundamental difference between man and the hio-lior 
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Iiaye to give some additional facts under- Sexual Selection, 
sliOAving that their mental powders are higher than might 
have been expected. The variability of the faculties in 
the individuals of the same species is an important point 
for ns, and some few illustrations will here he given. But 
it would be superfluous to enter into many details on this 
head, for I have found, on frequent inquiry, that it is the 
unanimous opinion of all those who have long attended to 
animals of many kinds, including bnds, that the individuals 
differ greatly in every mental characteristic. In what 
manner the mental powers were first developed in the low- 
est organisms, is as hopeless an inquiry as how life first 
originated. These are problems for the distant future, if ‘ 
they are ever to be solved by man. 

As man possesses the same senses with the lower ani- 
mals, his fundamental intuitions must be the same. Man 
has also some few instincts in common, as that of self-pres- 
ervation, sexual love,'the love of tlie mother for her new^ 
bom oftspring, the power possessed by the latter of suck' 
ing, and so forth. But man, perhaps, has somewhat fewer 
instincts than those possessed by the animals %vhich come 
next to him in the series, Tlie orang in the Eastern isl- 
ands, and tlae chunpanziee in Africa, build platforms, on 
which they sleep ; and, as both species follow the same 
habit, it might be argued that this was due to instinct, 
but we cannot feel sure that it is not the result of both 
animals having similar wants, and possessing similar pow- 
ers of reasoning, ^These apes, as we may assume, avoid 
the many poisonous fruits of the tropics, and man has no 
such knowledge ; but as our domestic animals, when taken 
to foreign lands, and when first turned out in the spring, 
often eat poisonous herbs, which they afterward avoid, we 
cannot feel sure that the apes do not learn from their own 
experience, or from that of their parents, what fruits to 
Eclect. It is, however, certain, as we Bhall presently see, 
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tliat apoa liavc an iiiKtinclive dread of eerpcmts, and prob- 
ably of otlier dangerous animals. 

TJic fewness and the comparative ftinij>licity of tlie in- 
Btincts in the higlier animah are remarkable in contrast with 
those of the lower aniraals. Cuvier maintained tliat instinct 
and intelligence stand in an inverse ratio to each other ; and 
some liavc thought that the intellectual faculties of the 
higlicr animals have been gradually developed from their 
instincts. But Poiichctj in an interesting essay,® has shown 
that no Buch inverse ratio really exists. Those insects 
which possess the most wonderful instincts are certainly 
the most intcHigent. In the vertebrate series, the least 
intelligent members, namely fishes and ampliibians, do not 
possess complex instincts ; and among mammals the anb 
mal most remarkable for its instincts, namely the heaver, 
is highly intelligent, as wnll be admitted by every one 
wlio has read Mr. Morgan’s excellent account of this animal.* 

Although the first dawnings of intelligence, according 
to Mr. Herbert Spencer,* have been developed through the 
multiplication and coordination of reflex actions, and al- 
^ of the simpler instincts graduate into actions 

of this kind, and can hardly be distinguished from them, 
as m the case of young animals sucking, yet the more 
comp ex instincts seem to have originated independently 
.T ^ however, far from ivishing to deny 

tmtaught 

of tlio frfl IT ^ otters performed by the aid 

tions— m intelligent ac- 

man afte 7° oceanic islands first learn to avoid 

man-atter bemg performed during many venerations be- 
come converted intr. i^L-neraiions, oe 

atmets, and arc inherited. They 
t®W, p. tnsoctos.' <Iicvuo dPa Deux Mundea,’ Ffclx 

' ' 2d edit. 1870, pp. 41^43. 
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may tkeri Lc Baid to ke degraded in characlcrj for they are 
]io longer performed through reason or from experience. 
But the greater number of the more complex instincts ap- 
pear to have been gained in a wholly different manner, 
through the natural selection ^ of variations of simpler in- 
stinctive actions. Such variations appear to arise from 
the same unknown causes acting on the cerchral organiza- 
tion, which induce slisrht variations or individual differ- 
ences in other parts of the body ; and these variations, 
owing to our ignorancCj are often said to arise sponta- 
neously. W^e can, I think, come to no other conclusion 
with respect to the origin of the more complex instincts, 
when we reflect on the marvellous Instincts of sterile 
worker-ants and bees, which leave no offspring to inherit 
the cflects of experience and of modified habits. 

Although a high degree of intelligence is certainly 
compatible with the existence of complex instincts, as wc 
see in the insects just named and in the beaver, it is not 
improbable that they may to a certain extent interfere 
with each other’s deYclopment. Little is kno’wn about 
the functions of the brain, but we can perceive that, as 
the intellectual powers become highly developed, the va- 
rious parts of the brain must be connected by the most 
intricate channels of intercommunication ; and as a conse- 
quence each separate part would, perhaps, tend to be- 
come less well fitted to answer in a definite and uniform, 
that is instinctive, manner to particular sensations or as- 
sociations, 

I have thought this digression worth giving, because 
we may easily underrate the mental powers of the higher 
animals, and especially of man, when wo compare their 
actions, founded on the memory of past events, on fore- 
sight, reason, and imagination, with exactly similar actions 
instmetively performed by the lower animals ; in this lat- 
ter case, the capacity of performing such actions having 
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been gained, step by step, tbrougli the variability of the 
mental organs and natural selection, wltbout any conscious 
intelligence on the part of the animal during each succes- 
sive generation. No doubt, as Mr. Wallace has argued/ 
much of the intelligent work done by man is due to imlta^ 
tion, and not to reason ; but there is this great difference 
l)ctween his actions and many of those performed by the 
lower animals, namelyi, that man cannot, on his first Inal, 
make, for instance, a stone hatchet or a canoe, througli his 
power of imitation. He has to learn liis work by practice ; 
a heaver, on the other hand, can make its dam or canal, 
and a bird its nest, as well, or nearly as well, the first time 
it tries, as when old and experienced. 

To return to our immediate subject : the lower animals, 
like man, manifestly feel pleasure and pain, happiness and 
misery. Happiness is never better exhibited than by 
young animals, such as puppies, kittens, lambs, etc., when 
playing together, like our own cliildi'en. Even insects 
play together, as has been described by that eseelleiifc ol> 
- server, P, Huber, “ who saw ants chasing and pretending to 
hitc each other, like so many puppies. 

The fact that the lower animals arc excited by the same 
emotions as ourselves is so well established, that it will not 
be necessary to weary the reader by many details. Terror 
acts in the same manner on them as on ns, causing the 
muscles to tremble, the heart to palpitate, the sphincters 
to be relaxed, and the hair to stand on end. Suspicion, 
the offspring of fear, is eminently characteristic of most 
Vfild animals. Courage and timidity are exti'^mely va- 
riable qualities in the individuals of the Banio species, 
as IS plainly seen in our dogs. Some dogs and horses 
are 1 tempered, and easily turn sulky j others are good- 
tempered, and these qiialitiea are certainly inherited. 

* |Contnbntktia to tho TWj of Natural Sdection,^ IStO, p. 212. 

Ucchorebes but Ica d.a Fourmi./ 1810, p. ItS. 
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Evory one knows Low liaLle animals are to furious ra^re* 
and Low plainly they show it. Many aneedotesj probably 
true, }iavo been published on the long-delayed and artful 
re% engo of yarious animals. The accurate Rengger and 
Brehm^ state that the American and African monkeys 
which they kept tame, certainly revenged tiictusclvcs^ 
The love of a dog for his master is notorious ; in the 
agony of death he lias been known to caress his master, 
and every one has heard of the dog suffering under vivi- 
section, who licked the liand of the operator j this man, 
unless he had a heart of stone, must have felt remorse to 
the last hour of his life. As Whcwell ® b as remarked, 
who that reads the touching instances of maternal affec- 
tion, related so often of the women of all nations, and of 
the females of all animals, can doubt that the principle of 
action is the same in the two cases ? 

W e see maternal affection exhibited in the most triflinjx 
details ; thus Rengger observed an American monkey (a 
Cebus) carefully driving away the flies which plagued her 
infant ; and Duvaucel saw a Ilylobates washing the faces 
of her young ones in a stream. So intense is the grief of 
female monkeys for the loss of their young, that it inva- 
riably caused the death of certain kinds kept under con- 
finement by Brchm in N orth Africa. Orphan-monkeys were 
always adopted and carefully guarded by the other mon- 
keys, both males and females* One female baboon had so 
capacious a heart, that she not only adopted young mon- 
keys of other species, but stole young dogs and cats, whicli 
she continually carried about* Her kindness, however, did 
not go BO far as to share her food with her adopted off- 
Bpring, at wliich Brehm waa surprised, as his monkeys al- 

’ All the following statementa, given on the authority of these two 
imtura1ista« are taken from Rengger’s ‘Naturgea. tier Siiiigethiero von 
Fftraguay,’ 1S30, s. 41-67, and from Erdim'a * Tliierlcben,’ B, 1, a, 10-87. 

* ‘ Bridgewater Treatise,^ p. 263, 
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ways dividod every thing quite fairly witii their own 
young ones. An adopted kitten scratched the above-men- 
tioned affectionate baboon, who certainly had a fine intel- 
lect, for slie was much astonished at being scratched, and 
immediately examined the kitten’s feet, and without more 
ado bit oft' the claws. In the Zoological Gardens, T heard 
from the keeper tliat an old baboon {C* chacma) Iiad 
adopted a Ilhesns monkey ; but wlien a young drill and 
mandrill were placed in the cage, she seemed to perceive 
that these monkeys, tliough distinct species, were her 
nearer relatives, for she at once rejected the lihesus and 
adopted both of them. The young Rhesus, as I saw, was 
greatly discontented at being thus rejected, and it would, 
like a naughty child, annoy and attack the young drill 
and mandrill whenever it could do so with safety , this 
conduct exciting great indignation in the old baboon, 
Jlonkeys wall also, according to Brehm, defend their mas- 
ter when attacked by any one, as welt as dogs to whom 
they are attached, from the attacks of other dogs. But 
we here trench on the subject of sympathy, to which I 
shall recur. Some of Brehm’s monkeys took much de- 
light in teasing, in various ingenious ways, a certain old 
dog wliom they disliked, as well as other animals. 

Most of the more complex emotions are common to the 
higher animals and ourselves. Every one has seen how 
jealous a dog is of his master’s affection, if lavished on 
any other creature 5 and I have observed the same fact 
with monkeys. This shows that animals not only love, 
but have the desire to he loved. Animals manifestly feel 
emulation. They love approbation or praise \ and a dog 
carrying a basket for his master exhibits in a high degree 
self-complacency or pride. There can, I think, he no doubt 
that a dog feels shame, as distinct from fear, and somO' 
thing very like modesty when begging too often for food. 
A great dog scorns the snarling of a little dog, and this 
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may be called magnanimity. Several observers have 
stated that monkeys ^certainly dislike being laughed at j 
and they sometimes invent imaginary offencea. In the 
Zoological Gardena I savr a baboon tvIio always got into 
a furious rage when his keeper took out a letter or book 
and read it aloud to him; and his rage was so violent that, 
as I witnessed on one occasion, he bit his own leg till the 
blood flowed, 

'Wo will now turn to the more intellectual emotions 
and faculties, 'which are very important, as forming the 
basis for the development of the higher mental powers* 
Animals manifestly enjoy excitement and suffer from 
ennui, as may be seen with dogs, and, according to Reng- 
ger, with monkeys* All animals feel wonder, and many 
exhibit curiosity* Tliey sometimes suffer from this latter 
quality, as when the biintcr plays antics and thus attracts 
them ; I have witnessed this with deer, and so it is with 
the wary chamois, and with some kinds of wild-ducks* 
Brchm gives a curious account of the instinctive dread 

m 

which his monkeys exhibited toward snakes ; but their 
curiosity was so great that they could not desist from oc- 
casionally satiating their horror in a most human fashion, 
l)y lifting up the lid of the box in which the snakes were 
kept* I was so much surprised at his account, that I took 
a stuffed and coiled-up snake into the monkey-house at the 
Zoological Gardens, and the excitement thus caused was 
one of the most curious spectacles which I ever beheld* 
Three species of Cercopithecus were the most alarmed ; 
they dashed about their cages and uttered sharp signal- 
cries of danger, which were understood by the other 
monkeys. A few young monkeys and one old Anubis 
baboon alone took no notice of the snake* I then placed 
the stuffed specimen on the ground in one of the larger 
compartments. After a time all the monkeys collected 
round it in a large circle, and, staring intently, presented 
3 
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a most ludicrous appearance* Tbcy became es:tremely 
nervous j so that Avhen a wooden ball, with wliicli they 
were familiar as a plaything, was accidentally moved in 
the straw, under which it was partly hidden, they all in- 
stantly staii;ed away. These monkeys behaved very dif- 
ferently when a dead fish, a mouse, and some other new 
objects, were placed in their cages ; for, though at first 
frightened, they soon approached, handled and examined 
them* I then placed a live snake in a paper bag, with 
the month loosely closed, in one of the larger compart- 
ments. One of the monkeys immediately approached, 
cautiously opened the bag a little, peeped in, and in- 
stantly dashed away. Then I witnessed what Brehm has 
described, for monkey after monkey, with head raised 
high and turned on one side, could not resist taking mo- 
mentary peeps into the upright bag, at the dreadful object 
lying quiet at the bottom. It would almost appear as if 
monkeys liad some notion of zoological affinities, for those 
kept by Brehm exhibited a strange, though mistaken, in- 
stinctive dread of innocent lizards and frogs. An orang, 
also, has been known to be much alarmed at the first 
sight of a turtle,* 

The principle of Jmzfation is strong in man, and esper 
cially in man in a barbarous state. Desor^“ has remarked 
that no animal voluntarily imitates an action performed 
by man, until in the ascending scale wc come to monkeys, 
which are weU known to be ridicnlons mockers. Animals, 
however, sometimes imitate each others’ actions : thus two 
species of wolves, which had been reared by dogs, learned 
to bark, as does sometimes the jackal,"' but whether this 
can be called voluntary imitation is another question, 

* W. C, L. Martin, ‘Nat* llisi of Mammalia,^ IStl, p. 405, 

Quoted by Vogt, * Momoire Bur lea Microefephaka/ 186^, p, 168* 

^ The Variation of Animals and Plants under Domestication/ voi i, 

p. 2^, 
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From ono account which I Lave rcad^ there is reason to 
believe that puppies nursed by cats sometimes learn to 
lick their feet and thus to clean their faces : it is at least 
certain, as I hear from a perfectly trustworthy friend, that 
some dogs behave in this manner. Birds imitate the 
songs of their parents, and sometimes those of other 
birds ; and parrots are notorious imitators of any sound 
which they often hear* 

Hardly any faculty is more important for the intellec- 
tual progress of man than the power of AUeiitioyi, Ani- 
mals clearly manifest this power, as when a cat watches 
by a hole and prepares to spring on its prey* Wild animals 
sometimes become so absorbed when thus engaged, that 
they may be easily approached* Mr, Bartlett has given 
me a curious proof how variable this faculty is in mom 
keys, A man who trains monkeys to act used to purchase 
common kinds from the Zoological Society at the price of 
five pounds for each ; but he offered to give double the 
price, if he might keep three or four of them for a few 
days, in order to select one. When asked how he could 
possibly so soon learn whether a particular monkey would 
tum out a good actor, he answered that it all depended 
on their power of attention. If when he was talking and 
explaining any thing to a monkey, its attention was easily 
distracted, as by a fly on the wall or other trifling object, 
the case was hopeless. If he tried by pimiahment to 
make an inattentive monkey act, it tmmed sulky. On 
the other hand, a monkey which carefully attended to him 
could always be trained. 

It is almost superfluous to state that animals have ex- 
cellent Memories for persons and jilacos. A baboon at the 
Cape of Good Hope, as I have been informed by Sir An- 
drew Smith, recognized him with joy after an absence of 
nine months. I had a dog who was savage and averse to 
all strangers, and I purposely tried his memory after an 
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absence of five years and two days* I went near the sta- 
ble where he livedj and shouted to him in my old manner j 
he showed ]io joy, but instantly followed me out walking 
and obeyed me, exactly as if I had parted with him only 
half an hour before, A train of old associations, dormant 
during five years, had thus been instantaneously awakened 
in his mind. Even ants, as R Ilubcr has clearly showm, 
recognized their fellow-ants belonging to the same com- 
tnunity after a separation of four menths. Animals can 
ceitainly by some means judge of the intervals of time 
l>ctween recurrent events. 

The Imaginatloyi is one of the highest prerogatives of 
man. By this faculty he unites, independently of the will, 
former images and ideas, and thus creates brilliant and 
novel results, A poet, as Jean Paul Richter remarks/^ 
who must reflect whether he shall make a character say 
yes or no — to the devil with him ; he is only a stupid 
corpse.’* Dreaming gives us the best notion of this 
power j as Jean Paul again says, The dream is an invob 
untary art of poetry.” The value of the products of our 
imagination depends of course on the number, accuracy, 
and clearness of our impressions ; on our judgment' and 
taste in selecting or rejecting the involuntary combina- 
tions, and to a certain extent on our power of voluntarily 
combining them. As dogs, cats, horses, and probably all 
the higher animals, even birds, as is stated on good au- 
thority,^^ have vivid dreams, and this is shown by their 
movements and voice, we must admit that they possess 
some power of imagination. 

Of all the faculties of the human mind, it will, I pre- 
Fume, be admitted that Jteason stands at the summit, 

Moeura des Pourmis,^ 1810 , p, 150 . 

** Quoted in Dr, Maudsley’a ‘Physiology and Pathology of Mind/ 
18GS, pp. 10, 290. 

“ Dr, Jerdon, ‘Birds of India/ vol. I lSh2 p. 
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Few persons any longer dispute that animals possess some 
2>ower of reasoning- Animals may constantly be seen to 
pause, deliberate, and resolve* It is a significant fact, 
that the more the habits of any particular animal are 
studied by a naturalist, tbe more he attributes to reason 
aud the less to unlearned instincts. * * In future chapters we 
shall see that some animals extremely low in the scale 
apparently display a certain amount of reason* No doubt 
it is often difiicult to distmgnisb between the power of 
reason and that of instinct. Thus Dr* Hayes, in liis work 
on ^ The Open Polar Sea/ repeatedly remarks that his 
dogs, instead of continuing to draw the sledges in a com- 
pact body, diverged and separated when they came to 
thin iec, so that their weight might be more evenly dis- 
tributed* This was often the first warning and notice 
which the travellers received that the ice was becoming 
thin and dangerous. Now, did the dogs act thus from 
the experience of each individual, or from the example of 
the older and wiser dogs, or from an inlicrited habit, that 
is, from an instinct? This instinct might possibly have 
arisen since the time, long ago, when dogs were first em- 
ployed by the natives in drawing their sledges j or the 
Arctic wolves, tbe parent-stock of the Esquimaux dog, 
may have acquired this instinct, impelling them not to 
attack their prey in a close pack when on thin icc* Ques- 
tions of this kind are most difficult to answer* 

So many facts haVe been recorded in various works 
showing that animals possess some degree of reason, that 
I will here give only two or three instances, authenticated 
by Renggcr, and relating to American monkeys, which 
stand low in tbeir order* He states that vrhen he first 
gave eggs to his monkeys, they smaslicd them and thus 

Mr. L. H. Morgan’s work on ‘TIio American BeaTer/ 1808, offera 
ti good illusliaUon'of tbiB remark. I cannot, however, avoid tliinking 
that be goes too Tar iu underrating the power of Instinct. 
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lost much of their contents afterward they gently hit 
one end against some hard body, and picked off the hits 
of shell with their fingers. After cutting themselves only 
once with any sharp tool, they would not touch it again, 
or would handle it with the greatest care. Lumps of 
sugar were often given them wrapped up in paper ; and 
Rengger sometimes put a live wasp in the paper, so that 
in hastily unfolding it they got stung ; after this had once 
happened, tliey always first held the packet to their ears 
to detect any movement within. Any one who is not con- 
vinced by such fiicts as these, and by what he may observe 
wdth his own dogs, that animals can reason, would not ho 
convinced -by any thing that I could add* Nevertheless 
I will give one case with respect to dogs, as it rests on 
two distinct observers, and can hardly depend on the 
modification of any instinct, 

Mr, Colquhoun"* winged two wild-ducks, which fell on 
the opposite side of a stream j his retriever tried to bring 
over both at once, but could not succeed ; she then, though 
never before known to ruffle a feather, deliberately killed 
one, brought over^ the other, and returned for the dead 
bird* Colonel Hutchinson relates that two partridges 
were shot at once, one being killed, the other wounded ; 
the latter ran away, and was caught by the retriever, who 
on her return came across the dead bird ; “ she stopped, 
evidently greatly puzzled, and after one or two trials, 
finding she could not take it up without permitting the 
escape of the winged bird, she considered a moment, then 
deliberately murdered it by giving it a severe crunch, and 
afterward brought away both together. This was the 
only known instance of her ever having wilfully injured 
any gamc*’^ Hero wo have reason, though not quite per- 
fect, for the retriever might have brought the wounded 

Moor and llio LoeV P- 45. Colonel Ilutcbrnsoii on ‘Dog 
Breaking’ 1850, p* 46. 
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bird first and then returned for the dead one, as in the 
case of the two wild-ducks. 

The muleteers in South America say, “ I will not give 
you the mule whose step is easiest, but la mm racional^ 
—the one that reasons best * and Humboldt adds, 
“this popular expression, dictated by long experience, 
combats the system of animated machines, better perhaps 
than all the arguments of speculative philosophy.” 

It has, I think, now been shown that man and the 
higher animals, especially the Primates, have some few 
instincts in common. 'All have the same senses, intuitions, 
and sensations — similar passions, affections, and emotions, 
even the more complex ones ; they feel wonder and cuii- 
osity ; they possess the same faculties of imitation, atten- 
tion, memory, imagination, and reason, though in very 
different degrees. Hevertheless many authors have in- 
sisted that man is separated through liis mental faculties 
by an impassable barrier from all the lower animals, I 
formerly made a collection of above a score of such apho- 
risms, but they are not worth giving, as their wide differ- 
ence and number prove the difficulty, if not the impossi- 
bility, of the attempt. It has been asserted that man 
alone is capable of progressive improvement • that he 
alone makes use of tools or fire, domesticates other ani- 
mals, possesses property, or employs language ; that no 
other animal is self-conscious, comi^rehends itself, has the 
power of abstraction, or possesses general ideas; that 
man alone has a sense of beauty, is liable to caprice, has 
the feeling of gratitude, mystery, etc. ; believes in God, or 
is endowed w'itli a conscience* I will hazard a few remarks 
on the more important and interesting of these points 

Archbishop Sumner formerly maintained that man 

It * personal NarrativCj^ Eag. traoslat,, vol. iiL p, 106. 

Quoted by Sir 0. Lycll, * Antiquity of Man/ p. 491. 
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alone is capable of progressive improvement. Witli ani- 
mals, looking first to the individnalj every one who has 
had any cxperieucc in sotting traps knows that young 
animals can he caught much more easily than old ones ; 
and they can be much more easily approached hy an 
enemy. Even ■with respect to old animals, it is impossible 
to catch many in the same place and in the same kind of 
trap, or to destroy them by the same kind of poison ; yet 
it is improbable that all should have j>artaken of the poi- 
son, and impossible that all sliould have been caught in 
the trap. They must learn caution by seeing their breth- 
ren caught or poisoned. In I^orth America, where the 
fur-heaiing animals have long been pursued, they exhibit, 
according to the unanimous testimony of all observers, an 
almost incredible amount of sagacity, caution, and cun- 
ning ; but trapping Las been there so long carried on that 
mlieritance may have come into play. 

If we look to successive generations, or to the race, . 
there is no douht that birds and other animals gradually 
both acquire and lose caution in relation to man or other 
enemies and this caution is certainly in chief part an 
mhented habit or instinct, but in part the result of indi- 
vidual experience, A good observer, Leroy states that 
in districts where foxes ai*e much hunted, the young when 
they first leave their burrows are incontestably miicli 

more wary than the old ones in districts wdierc they are 
not much disturbed. 

‘ domestic dogs arc descended from wolves and 
jae -als, and though thuy may not have gained in cim- 



. D 3.8 of “Boaglo.” ’ 1845, 

« .'t ° f'lXicX-'B,' 6th edit. p. 260. 

p. 86 . des Anm.„„x,> nou^dle edit. 1802, 

ofL^L“raapf®r” «' cU«p. i. VOL L ‘On U.o Variation 

-iniuuli ana 1 lanta under DomcBticuUou.- 
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nhig, and may have lost in %varines3 ami suspicion, yet 
they have progressed in certain moral qualities, such as in 
affection, trustworthiness, temper, and probably in gen- 
eral intelligence. The common rat has conquered and 
beaten several other species throughout Europe, in parts 
of North America, New Zealand, and recently in For- 
mosa, as well as on the maindaod of China, Mr. Swin- 
lioe,’*“ who describes these latter cases, attributes the vic- 
tory of the common rat over the large Jftis cofiinffa to 
its superior cuuuing j and this latter quality may be at- 
tributed to the habitual cs:ercise of all its fcieultles in 
avoiding extirpation by man, as well as to nearly all the 
less cunning or weak-minded rats having been successively 
destroyed by him. To maintain, independently of any 
direct evidence, that no animal during the course of ages 
has progressed in intellect or other mental faculties, is to 
beg the question of the evolution of species. Hereafter 
wc shall sec that, according to Lartet, existing mammals 
belonging to several orders have larger brains than their 
ancient tertiary prototypes. 

It has often been said that no animal uses any tool * 
but the cliimpanzee in a state of nature cracks a native 
fruit, somewhat like a walnut, with a 8tone.’“ Eeugger^* 
easily taught an American monkey thus to break open 
hard palm-nuts, and afterward of its own accord it used 
stones to open other kinds of nuts, as well as boxes. It 
thus also removed the soft riiid of fruit that had a disa- 
greeable flavor. Another monkey was taught to open tho 
lid of a large box with a stick, and afterward it used tho 
stick as a lever to move heavy bodies ; and I have myself 
seen a young orang put a stick into a crevice, slip his 

** ^Proc, Zoolog. Soc/ 1304^ p. 1S5. 

Savage and \V'j''raan in ‘Boston Journal of Nat. Hist.* vo!. iv. 1843 
■ -’44, p. 383. 

^SiiugetMcre von Paraguay/ 1830, 8. 51-50. 
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* h:md to tlie other end, and use it in the proper manner ag 
a lever. In the cases just mentioned stones and sticks 
were employed as implements , but tliey are like wise used 
as ^^eapons. Brehm“ states, on the authority of the well- 
known traveller Schimper, that in Abyssinia when the 



baboons belonging to one species ( Cl g^ladd) descend in 
troops from the mountains to plunder the fioldSj they 
sometimes encounter troops of another species ( (7. hamo’ 
drgas), and then a fight ensues. The Geladas roll down 
great stones, whicli the Hamadryas try to avoid, and then 
both species, making a great uproar, rush furiously 
against each other. Brehra, when accompanying the 
Duke of Coburg-Gotha, aided in an attack with fire-arais 
on a troop of bahoons in the pass of Mensa in Abyssinia. 
The baboons in return rolled so many stones down the 
mountain, some as large as a man’s head, that the at- 
tackers had to beat a hasty retreat j and the pass was 
actually for a time closed against the caravan. It de- 
serves notice that these bahoons thus acted in concert. 
]VIr* Wallace * on three occasions saw female orangs, ac- 
companied by their young, breaking off branches and 
the great spiny fruit of the Durian-tree, with every ap- 
pearance of rage' causing such a shower of missiles aa 
effectually kept us from approaching too near the tree,” 

Tn the ^loological Gardens a monkey which had weak 
teeth used to break open nuts with a stone ; and I was 
assured by the keepers that this animal, after using the 
e one, it in the straw, and would not let any other 
mon 'ey touch it. Here, then, we have the idea of prop- 
erly; tmt this idea is common to every dog with a bone, 
and to most or all birds with their nests, 

Tbe Duke of Argyll " remarks, that the faslilonlng of 
“ ‘ Ttierieben,’ B. t. b. -Jo, e®, 

‘The Malaj Archipelago,’ voh i. 1 S 69 , p. SJ. 

lrimevalMan,M36!l, pp. M5, 147. 



St 




CuAP, IL] 



MENTAL rOWEES. 



51 



an implement for a special purpose is absolutely peculiar 
to man ; and he considers that this forms an immeasur- 
able gulf bctwceu him and the brutes. It is no doubt a 
very important distinctioUj but there appears to me much 
truth in Sir J* Lubbock’s suggestion tbat wben prime- 
val mau first used flint-stones for any purpose, he would 
have accidentally splintered them, and would then have 
used the sharp fragments* From this step it would be a 
small one to intentionally break the flints, aud not a very 
wide step to rudely fashion them* This latter advance, 
liowever, may have taken long agea, if we may judge by 
the immense interval of time which elapsed before the men 
of the neolithic period took to grinding and polishing 
their stone tools* In hreaking the flints, as Sir J* Lub- 
bock likewise remarks, sparks would have been emitted, 
and in grinding them heat would have been evolved: 
“ thus the two usual methods of obtaining fire may have 
originated,” The nature of fire would have been known 
in the many volcanic regions where lava occasionally 
flows through forests* The antliroporaorphons apes, 
guided probably by instinct, build for themselves tempo- 
rary platforms ; but as many instincts are largely con- 
trolled by reason, the simpler ones, such as this of build- 
ing a platfonn, might readily pass into a voluntary and 
conscious act. The orang is known to cover itself at 
night with the leaves of the Pandaiins ; and Brehm states 
that one of his baboons used to protect itself from tbe 
beat of the sun by throwing a straw mat over its bead. 
In these latter habits, we probably sec the first steps 
toward some of the simpler arts ; namely, rude architec- 
ture and dress, as they arose among the early progeni- 
tors of man. 

Language ^ — This faculty has justly been considered 
as one of the chief distinctions between man and the lower 

* Frehiatoric Times/ 1806, p. 473, etc. 
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auimaK But mau, as a highly competent juagc^ Arch^ 
bishop Whatcly remarks, ‘'is not the only animal that can 
make use of language to express what is passing in his 
minJ, and can understand, more or less, what is so ex- 
pressed by another,” Li Paraguay tho Celms azam 
when excited utters at least six distinct sounds, which ex- 
cite in other monkeys similar emotions/" The nioyementa 
of tho features and gestures of monkeys are understood 
by us, and they partly understand ours, as Rengger and 
others declare. It is a more remarkable fact that tbe do^ 
since being domesticated, has learned to bark in at least 
four or five distinct tones* Although barking is a new 
art, no doubt the wuld species, the parents of the dog, ex- 
pressed their feelings by cries of various kinds. With 
the domesticated dog we have the bark of eagerness, as 
in the chase ; that of auger; the yelping or howling bark 
of despair, as when shut up ; that of joy, as w'hen Starting 
on a walk with Ms master; and the very distinct one of 
demand or supplication, as when washing for a door or 
window to be opened. 



Articulate language is, however, peculiar to man ; but 
be^ uses in common with tbe lower animals inarticulate 
cries to express his meaning, aided by gestures and the 
movements of tlie muscles of the face."’ This especially 



holds good with the more simple and vivid feelings, 
which arc but little connected with our hisrher intelli- 
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mother to her beloved cliildjiire more expressive tlian any 
words. It is not the mere power of articulation that dis- 
tinguishes man from other auimalSj forj as every one 
knowSj parrots can talk; but it is his large power of com 
nccting definite sounds with definite ideas ; and this obvious- 
ly depends on the development of the mental faculties. 

As Horne Tooke, one of the founders of the noble 
science of philology^ observes, language is an art, like 
brewing or baking ; bht writing would have been a much 
more appropriate simile. It certainly is not a true in- 
stinct, as every language has to be learned. It differs, 
however, widely from all ordinary arts, for man has an 
instinctive tendency to speak, as we see in the babble of 
our young children; while no child has an instinctive 
tendency to brew, bake, or write. Moreover, no philolo- 
gist now supposes that any language has been deliberately 
iiiYcnted; each has been slowly and niiconsdously de- 
veloped by many steps. The sounds uttered by bu’ds 
offer in several respects tlie nearest analogy to language, 
for all the members of the same species utter the same in- 
stinctive cries expressive of their emotions ; and all the 
kinds that have the power of singing exert this power im 
stinctivcly ; but the actual song, and even the call-notes, 
are learned from their parents or foster-parents. These 
sounds, as Daines Barrington has proved, “ are no more 
innate than language is in man.’^ The first attempt to 
sing may be compared to the imperfect endeavor in a 
child to babble.” The young males continue practising, 
or, as the bird-catchers say, recording, for ten or eleven 
months. Their first essays show hardly a rudiment of the 
future song ; but as they grow older we can perceive wliat 
they are aiming at; and at last they are said sing 

ITon, Daines Barrington in ^PhilosopK Tr ana actions,’ 17^3, p. 262, 
Sec also Bureau de la Malic, in Ann. dea Sc. Nat/ 3d series, Zoolog. 
tom. X. p. 119, 
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tLeir song roinic].” NcBtlhigs which have Icarued the song 
of a distinct species, as witli the canary-birds educated in 
the Tyrol, teach and transmit their new song to their off- 
spring, The slight natural differences of 60 ng in the same 
species inhabiting different districts may be appositely 
compared, as Barrington remarks, “to provincial dia- 
lects ; ” and the songs of allied though distinct species 
may be compared with the languages of distinct races of 
man, I have given tlie foregoing flctails to show that an 
instinctive tendency to acquire an art is not a peculiarity 



confined to man. 

With respect to the origin of articulate language, 
after having read on the one side the highly-interesting 
works of Mr. Ilensleigh Wedgwood, the Itev, F. Farrar, 
and Prof, Schleicher,®* and the celebrated lectures of Prof 
Max Mtiller on the other side, I cannot doubt that lan- 
guage owes its origin to the imitation and modification, 
aided by signs and gestures, of various natural sounds, 
the voices of otlier animals, and man’s own instinctive 
cries. When we treat of sexual selection wo shall see 
that primeval man, or rather some early progenitor of 
man, probably used his voice largely, as does one of the 
gibbon-apeg at the present day, in producing true musical 
cadences, that is in singing; we may conclude from a 
widely-spread analogy that this power would have been 
especially exerted during the courtship of the sexes, serv- 
ing to express various emotions, as love, jealousy, triumph, 
and serving as a challenge to their rivals. The imitation 
} aiticulate sounds of musical cries migl^t have gi%'cu 

» * On the Origin of Language,’ Ly H. WeOgwood, 186G. * Cbapters 

18e« nToo Farde; par Albert L<jmome, 

1 ' ^ subject, by the late Prof An g. Sehld- 

^ nLmIL ^hc title of 

ni^m tested by the Science of Language,’ 1869, 



Darwin Online: courtesy of University o 



■gaBUisiiieiaiBiBii 



Chap. IL] 



MENTAL POWERS, 



55 



rise to words expressive of various complex emotions* As 
bearing on tlie subject of imitation, the strong tendency 
ill our nearest allies, the monkeys, in microcephalous 
idiots, “ and in the barbarous races of mankind, to imb 
tate whatever they hear deserves notice* As monkeys 
certainly understand much that is said to them by man, 
and as in a state of nature they utter signal-cries of dan- 
ger to their fellows,” it does not appear altogether incred- 
ible, that some unusually wise ape-like animal should have 
thoiiglit of imitating the growl of a beast of prey, so as 
to indicate to bis fellow-monkeys the nature of the ex- 
pected danger* And this would have been a first step in 
the formation of a language. 

As the voice was used more and more, the vocal or- 
gans would have been strengthened and perfected through 
the principle of the inherited effects of use; and this 
w'ould have reacted on the power of speech. But the 
relation between the continued use of language and the 
development of the brain has no doubt been far more im- 
portant. The mental powers in some early progenitor of 
man must have been more highly developed than in any 
existing ape, before even the most imperfect form of 
speech could have come into use ; but we may confidently 
believe that tbc contimied use and advancement of this 
power would have reacted on the mind by enabling and 
encouraging it to carry on long trains of thought* A 
long and complex train of thought can no more be carried 
on without the aid of words, whether spoken or silent, 
than a long calculation without tlie use of figures or alge- 
bra. It appears, also, that even ordinary trains of thought 

Vogt, ‘ M^moiro sur lea Microcdphales/ 1867, p* 16D, With re- 
spect to savagea, I have given somo facts iu mj ‘Journal of Researches,^ 
etc,, 1845^ p. 206. 

See clear evidence on this head in the two works so often quoted, 
by Breliin amd Rcnggcr. 
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almost require Bome form of langtiage, for the diimltj deaf, 
aud blind girl, Laura Briclgman, ivas observed to use her 
lingers while dreaming,®^ Neyertlieless a long succession 
of vivid and connected ideas may pass through the mind 
without the aid of any form of lauguagc, as we may in- 
fer from the prolonged dreams of dogs. We have, also, 
seen that retriever-dogs are able to reason to a certain ex- 
tent; and this they manifestly do without the aid of lan- 
guage. The intimate connection between the brain, as it is 
now developed in us, and the, faculty of speech, is w^dl 
shown hy those curious eases of brain-disease, in which 
speech is specially alTeeted, as wdicn the power to remem- 
her substantives is lost, w^hile other words can be correctly 
used.’® There is no more improbability in the effects of 
the eontmued use of the vocal aud lueiitul organs heing 
inlieritcd, than in the case of liandwriting, wliich depends 
partly on the structure of the hand and partly on the dis- 
position of the iniiidj and handwriting is cortainlv in- 
licrited.** 



Why the organs now used for speech should have 
hcon originally perfected for this purpose, rather than any 
other organs, it is not difficult to see. Ants have consid- 
craiilo powers of intercomnmnicatlon hy means of their 
antonnro, as shown hy Huber, who devotes a whole chap- 

^ ^ language. “U' e might have used our fingers 
as cflieicnt instruments, for a person with practice can re- 
pot t to .a deaf man evcr^ word of a speech rapidly dc- 
red at a imbhc meeting hut the loss of our hands, 

q«irics^coLcrab7*trLSuJ^ 

150 bj Dr^ AbeircrCnibie, 18^3, 



" "Hie Yai icition of Animals 
u. p. 6. 
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and riantij under Domes ticatioii,’ voL 
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while thus employed, would have been a serious incon- 
venience* As all the liighor mammals possess vocal or- 
gans constructed on the same general plan with ours, and 
which arc used as a means of communication, it was ob- 
viously probable, if the power of communication had to 
be improved, that these same organs wonld have been 
still fui’thcr developed and this has been effected by the 
aid of adjoining and well-adapted parts, namely, the 
tongue and lips**^ The fact of the higher apes not using 
their vocal organs for speech, no doubt depends on their 
intelligence not having been sufficiently advanced. The 
possession by them of organs, vrhich with long-continued 
practice miglit have been used for speccli, although not 
thus used, is paralleled by the case of many birds which 
possess organs fitted for singing, though they never sing. 
Thus, the nightingale and crow have vocal organs simi- 
larly constructed, these being used by the former for di- 
versified song, and by the latter merely for croaking/^ 
The formation of different languages and of distinct 
species, and the proofs that both have been developed 
through a gradual process, arc curiously the same*^^ But 
we can trace tlie origin of many words further back than 
in the case of species, for we can pciccive that they have 
arisen from the imitation of various sounds, as in allitera- 
■ tive poetry. We find in distinct languages striking ho- 

See Bomo good remarks to this effect hy Dr, Haudslej% *■ Tha 
Physiology and Pathology of ilind^’ 1868, p, 190* 

Macgillivray, ‘Hist, of British Birds, ^ voL ii 1839, p. 29. Au ex,- 
cellent observer, Mr. Blackball, remarks that the magpie learns to pro- 
nounce single words, and even short sentCBCCs, more readily than almost 
any other Britiah bird ; yet, as ho adds, after long and closely inTestigaU 
ing its habits, he has never known it, in a state of nature, display any 
umisiml capacity for imitation* ‘Kcacarchcs in Zoology,* 1834, p. IGS* 

See the very interesllng paralielism between the development of 
fipccles and languages, given by Sir C* Lycll, in * The Geolog. Evidences 
of the Antiquity of Man,* 1S63, chap, xsiii* 
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niologies due to community of descent, and analogies due 
to a similar process of formation. The manner in wliicli 
certain letters or sounds change when others change is 
very like correlated growth. We have in both cases the 
reduplication of parts, the eifects of long-continued use, 
and so forth. The frequent presence of rndimentSj both in 
languages and in species, is Still more remarkable. The 
letter m in the word am^ means 1 / so that in the expresr 
sion lam^ a superfluous and useless rudiment has been re- 
tained. In the spelling also of words, letters often remain 
as the nidiments of ancient forms of pronuneiation* Lan- 
guages, like organic beings, can be classed in groups under 
groups I and they can he classed either naturally, accord- 
ing to descent, or artificially by other characters. Domi- 
nant languages and dialects spread widely and lead to tlie 
gradual extinction of otlier tongues, A language, like a 
species, when once extinct, never, as Sir C. Lyell remarks, 
reappears. The same language never has two birthplaces. 
Distinct languages may be crossed or blended together.*" 
e sec variability in every tongue, and new words are 
continually cropping up ; but as there is a limit to the 



powers 01 tne memory, single words, like whole languages, 
gradually become extinct. As Max Muller ** has well re- 
maiked : “ A struggle for life is constantly going on among 
the words and grammatical forms in each language. The 
belter, the shorter, the easier forms are constantly gaming 
the upper hand, and they owe their success to their own 
m lerent virtue. To these more important causes of the 
survival of certain words, mere novelty may, I thmk, bo 
added j for there is in the mind of man a strong love for 
s it changes in all things. The survival or preservation 

^0 remarks to this eff^ect by the Rev. R W, Farrar, in an interegt- 
“Eliilolosyand Darwmisin” in March 24, 

** ' Nature, » Jaij. 0^ 18*70, p, 207. 
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of certain favored words in the struggle for existence is 
natural selection* 

The perfectly regular and wonderfully complex con- 
struction of the languages of many harbarous nations has 
often been advanced as a proof, either of the divine origin 
of these languages, or of the high art and former civiliza- 
tion of their founders. Thus F. von Schlcgel writes : In 

those languages which appear to be at the lowest grade 
of intellectual culture, we frequently observe a very high 
and elaborate degree of art in their grammatical structure. 
This is especially the case with the Basqiie and the Lap- 
ponian, and many of the American languages*^’ But it 
is assuredly an error to speak of any language as an art 
in the sense of its haying been elaborately and methodi- 
cally formed. Philologists now admit that conjugations, 
declensions, etc., originally existed as distinct words, since 
joined together; and as such words express the most ob- 
vious relations between objects and. persons, it is not sur- 
prising that they should have been used by the men of 
most races during the earliest ages. With respect to per- 
fection, the following illustration will best show how easily 
we may err ; a Crinoid sometimes consists of no less than 
150,000 pieces of shell,*'' all arranged wdth perfect symme- 
try ill radiating lines ; but a naturalist does not consider 
an animal of this kind as more perfect than a bilateral one 
■with comparatively few ’parts, and with none of these 
alike, excepting on the opposite sides of the body. Ho 
justly considers the differentiation and specialization of 
organs as the test of perfection. So with languages, the 
most symmetrical and complex ought not to be ranked 
above irregidar, abbreviated, and bastardized languages, 
which have borrowed expressive words and useful forms 
of construction from various conquering, or conquered, or 
immigrant races. 

« Quoted by C. S. Wake, ‘ Chapters ou Mau/ 18GS, p. lOL 
iiucklaud, ‘Bridgewater Treatise,* p. 411. 
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From these fov and imperfect remarks, I conclude that 
tlie extremely complex and regular construction of many 
barharoua languages is no proof that they owe their origin 
to a special act of creation/^ Nor, as have seen, does 
the faculty of articulate speech in itself oiler any insuper- 
able objection to the belief that man has been developed 
from some lower fonn. 



fSeIf-co?isciot(^7i€ss^ Abstraction^ General 

Ideas j etc.—^t would be useless to attempt discussing these 
high facLiltieSj which, according to several recent writers, 
make the sole and complete distinction betwoen man and 
the bnitcs, for Imrdly two authors agree in their defini- 
tions. Such faculties could not have been fully developed 
in man until his mental powers had advanced to a Mgli 
standard, and this implies the nse of a perfect language. 
No one supposes that one of the lower animals reflects 
whence he comes or whither he goes — what is death, or 
what is life, and so forth. But can we feel sure that an 
o writh an excellent memory, and some power of 
imagination, as shown by his dreams, never reflects on liis 
past pleasures in the chase ? and this would be a form of 
self-consciousness. On tbc other hand, as Biiclmer** has 
remarked, how little can the hard-w^orked wife of a dc- 
giaded Australian savage, who uses hardly any abstract 
w^ords, and cannot count above four, exert her sclf-con- 
BciousncBS, or reflect on the natui'^c of her own existence ! 

That animals retain their mental individuality is un- 
questionable. \\ lien my voice awakened a train of old 
associations in the mind of the above-mentioned dog, he 
must Jmve retained his mental mdividualitv, although 



T T I ^ good remarks oii tlio flitriplificu.tion of languagcB, bj Sir 
J* Lubbock, ‘ Oi igio of Ci7iJi.atiorV 1 S70, p. 2^ 8. 

13 *) flur Isi TLeoiie Darwin ienne,' French traniilat., 1S&?, p* 
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every atom of his brain had probably ntidergone change 
more than once during the interval of five years. This 
dog might have brought forward the argument lately ad* 
vauced to crush all evolutionistSj and said, “ I abide amid 
all mental moods and all material changes. • * . The 
teaching that atoms leave their impressions as legacies to 
other atoms falling into the places they have vacated is 
contradictory of the utterance of consciousnessj and is 
therefore false ; but it is the teaching necessitated by evo- 
lutionism, consequently the hypothesis is a false one.’” 

Sense of JJeautj/. — This sense has been declared to be 
peculiar to man. But when wc behold male birds elabo- 
rately displaying their plumes and splendid colors before 
the females, while other birds not thus decorated make 
no such display, it is impossible to doubt that the females 
admire the beauty of their male partners. As women 
everywhere deck themselves with these plumes, the beauty 
of such ornaments cannot be disputed. The Bower-birds 
by tastefully ornamenting their playing-passages with 
gayly-colored objects, as do certain humming-birds their 
nests, otfer additional evidence that they possess a sense 
of beauty. So with the song of birds, the sweet strains 
poured forth by the males during the season of love are 
certainly admired hy the females, of which fact evidence 
will hereafter be given. If female birds had been in- 
capable of appreciating the beautiful colors, the orna- 
ments, and voices of their male partners, all the labor and 
anxiety exhibited by them in displaying their charms be- 
fore the females would have been thrown away ; and this 
it is impossible to admit. Why certain bright colors and 
certain sounds should excite pleasure, when in harmony, 
cannot, I presume, be explained any more than why cer- 
tain flavors and scents arc agreeable j but assuredly tho 

Tho H(iv* Dr. J, McCann, * AuU-Darwinisro,^ 1S69, p. 13. 
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same colors and the same sounds are admired by ng and 
by many of tbe lo'wer animals. 

The taste for the beautiful, at least as far as female 
beauty is concerned, is not of a special nature in the hu- 
man mind; for it diifers widely in tbe different races of 
man, as ■will hereafter be siimm, and is not quite tbe same 
even in tlie different nations of the same race. Judging 
from the hideous oniaments and the equally hideous music 
admired by most savages, it might be urged that their 
ffistlietic faculty was not so highly developed as in certain 
animals, for instance, in birds. Obviously no animal 
would be capable of admiring such scenes as the heavens 
at night, a beautiful landscape, or relined music ; but such 
high tastes, depending as they do on culture and complex 
associations, are not enjoyed by barbarians or by unedu- 
cated persons. 

Many of the faculties, wliich have been of inestimable 
service to man for his progressive advancement, such as 
the powers of the imagination,- wonder, curiosity, an un- 
defined sense of beauty, a tendency to imitation, and the 
love of excitement or novelty, could not fall to have led 
to the most capricious changes of customs and fashions. 

I have alluded to this point, because a recent writer has 
oddly fixed on Caprice as one of the most I’emarkabie 
and typical differences between savages and brutes.’^ But 
not Qiily can wc perceive how it is that man is capricious, 



but the lower animals are. as we shall hereafter see, capri- 



cious 



in tlieii affections, aversions, and sense of beauty. 

here IS also good reason to suspect that they love 
city, for Its own sake. ^ 



BOV- 



JJelief in God ^Thore is no evidence that 

man was aboriginally endowed with tlie ennobling belief 
m the existence of an Omnipotent God. On the contrary, 

The Spectator,’ Dec. 4, lefio, p. i-t30. 
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there is aitipiC evidencej derived not from hasty travellers, 
but from men who have long resided with savages, that 
numerous races have existed and »till exist, \vho liavc no 
idea of one or more gods, and who have no words in their 
languages to express such an idea/' The question is of 
course wholly distinct from that higher one, whether there 
exists a Creator and Ruler of tlie universe ; and this has 
been answered in the affirmative by the higtiest intellects 
that have ever lived. 

If, however, we include under the term “ religion the 
belief in unseen or spiritual agencies, the case is wholly 
different ; for this belief seems to be almost universal with 
the less civilized races, Nor is it difficult to comprehend 
how it arose. As soon as the important faculties of the 
imagination, wonder, and curiosity, together with some 
power of reasoning, had become partially developed, man 
would naturally have craved to understand what was 
passing around him, and have vaguely speculated on his 
own existence. As Mr. MXennan has remarked, Some 
explanation of the phenomena of life, a man must feign 
for himself ; and to judge from the universality of it, the 
simplest hypothesis, and the first to occur to men, seems 
to have been that natural phenomena are ascribable to 
the presence in animals, plants, and things, and in the 
forces of Nature, of such spirits promjjting to action as 
men are conscious they themselves possess/^ It is prob- 
able, as Mr. Tylor has clearly shown, that dreams may 
have first given rise to the notion of spirits j for savages 
do not readily distinguish between subjective and objec- 

See an excellent article on this subject by the Rev, F. W, Farrar, in 
the ^Anthropological Review,’ 1864, p, ccivii. For further facta 
sec Sir J, Lubbock, * Prehistoric Times,’ 2d edit 1869, p, 564 ; and es- 
pecially^ the chapters on Religion inhia * Origin of Civilization,’ 18t0, 

The Worship of Animals and Plants, in the * Fortnightly Review/ 
Oct 1, 1869, p. 422 
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tive impressions. When a savago dreams, the figures 
ivhich appear before him are believed to liavc come from 
a distance and to stand over him; or “the soul of the 
dreamer goes out on its travels, and comes home with a 
remembrance of what it has seen.” “ But until the ahove- 
iiamcd faculties of imagination, curiosity, reason, etc., had 
been fairly well developed in the mind of man, his dreams 
would not have led him to believe in spirits, any more 
than in the case of a dog. 

The tendency in savages to imagine that natural ob- 
jects and agencies are animated by spiritual or living es- 
sences, is perhaps illustrated by a little fact W'hich I once 
noticed : My dog, a full-grown and very sensible animal, 
was lying on the lawn during a hot and still day ; but at 
a little distance a slight breeze occasionally moved an 
open parasol, which would have been wholly disregarded 
by the dog, had any one stood near it. As it was, every 
time that the parasol slightly moved, the dog growled 
fiercely and barked. lie must, I think, have reasoned to 
iimsolf in a rapid and nueonsclous manner, that move- 



.MV- Mankind,’ 1805, p. 6. See also the three 

!. I>evdepment of Religion, fa Lubbock’s ‘Origin 

■ ?• < Spencer, in his fa- 

Lunt^fortboT {May 1, 1370, p. 635), ac 

himself as a douhr"^ ‘'“‘tos, shadoirs, and other causes, to look at 
befa ' L st~rt . A® 'be spiritual 

further shows that names or T 

object to th& earlv '* .p animal or otber 

,, Wb., .irfwh 

«>crc U a still earlier and mder staee “ut suspect that 

power or moreineTit ia a i i. a ^ ’ ^ben any tlimg wKiclx manifests 
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mout without any apparent cause indicated the presence 
of some strange living agent, and no stranger had a right 
to be on his temtory. 

The belief in spiritual agencies w^ould easily pass into 
the belief in the existence Of one or more gods* I"or 
savages would naturally attribute to spirits the same pas- 
sions, the same love of vengeance or simplest form of jus- 
tice, and the same affections which they themselves expe- 
rienced* Tlie Fuegians appear to be in this respect in an 
intermediate conditionj for when the surgeon on board the 
Beagle’^ shot some young ducklings as specimens, York 
Minster declared in the most solemn manner, Oh ! Mr. 
Bynoe, much ram, much snow, blow much ; ” and this was 
evidently a retributive punlslmieiit for wasting human 
food* So again he related how, wdien his brother killed a 
wild man,” storms long raged, much rain and snow fell* 
Yet we could never discover that the Fuegians believed 
in what we should call a God, or practised any religions 
rites; and Jemmy Button, with justifiable pride, stoutly 
maintained that there was no devil in his laiiiL This lat- 
ter assertion is the more remarkable, as with savages the 
belief in bad spirits is far more common than the belief in 
good spirits* 

The feeling of religions devotion is a highly complex 
one, consisting of love, complete submission to an exalted 
and mysterious superior, a strong sense of dependence,’'* 
fear, reverence, gratitude, hope for the future, and perhaps 
other elements. No being could experience so complex an 
emotion until advanced in bis intellectual and moral fac- 
ulties to at least a moderately high level. ^ Ncvertlieless 
we see some distant approach to this state of mind, in the 
deep love of a dog for his master, assochitcd witli com- 
plete submission, some fear, and perhaps other feelings* 

^ See an al>lc arliclo on the Psychical Element a of Religion, l>y j^Jr. 
L. Owen Pike, in ‘ AnOiropolog. Review,’ April, 18 VO, p* Ixiil 
4 
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The behavior of a dog when returning to his master after 
an absence, and, as 1 may add, of a monhoy to his beloved 
keeper, is >vidcly difterent from that toward their fellows* 
In the latter case the transports of joy appear to be some- 
what less, and the sense of equality is shown in every ac- 
tion, Prof* Praubach goes so far as to maintain that a 
dog looks on Ids master as on a god. 

The same high mental faculties which first led man to 
believe in unseen spiritual agencies, then in fetishism, 
polytheism, and idtimately in monotheism, would infalli- 
hly lead him, as long as his reasoning powers remained 
poorly developed, to various strange superstitions and cus- 
toms, !Many of these are terrible to think of— such as the 
sacrifice of human bemga to a blood-loving god ; tlie trial 
of innocent persons by the ordeal of poison or fire ; witch- 
craft, etc, — yet it is well occasionally to reflect on these 
superstitions, for they show us what an infinite debt of 
gratitude we owe to the improvement of our reason, to 
science, and our accumulated knowledge/* As Sir J* 
Lubbock has well observed, “ it is not too much to say 
that the horrible dread of unknown evil haners like a thick 

O’ 

cloud over savage life, and embitters every pleasure*’^ 
Tlicso miserable and indirect consequences of our highest 
faculties may bo compared with the iucidciital and occa- 
sional mistakes of the instincts of the lower animals* 

"^5 ' Eeligiod, Moral, etc., dcr D-rwin^schen Art-Lehre/ 1309^ s. 6S. 

« ' Prebistono Time?/ 2d edit, p, 57b In this work (at p* B53) 
there will be fomid an CieeUcnl aecoiint of the mfoav strange and eapri- 
cioua customs of Bavages, 
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CHAPTER HR 

dO^rPArvISOl^ OF the >fENTAL rOWETlS OF MAN AND THE 

LOWEii Axi^iALs — Continued^ 



Tlio Moral Scnso. — Fundamental Proposition, — Qualities of Social 
Animals. — Origin of Sociability* — Struggle betTveen Opposed In- 
stincts. — Man a Social Animal, ^ — Tlie more enduring Social Instincts 
conquer other leaa Feraistent Instincts. — Tho Social Virtues alone re- 
garded by Savages. — The Self-regarding Virtues acquired at a Later 
Stage of Development, — Tho Importance of the Judgment of the 
Members of the same Community on Conduct.—Trana mission of 
Moral Tendencies. — Summary, 

I FUTj.Y subscribe to the judgment of those writers ‘ 
who maintain that, of all the differences between man. and 
the lower animals, the moral sense or conscience is by far 
the most important. This sensCj as Mackintosh * remarks, 
‘^has a rightful supremacy over every other principle of 
human action ; ” it is summed up in that short but impe- 
rious word ouf/hty BO full of high significance* It is the 
most noble of all the attributes of man, leading him with- 
out a moment’s hesitation to risk his life for that of a fel- 
low-crcaturc; or after due deUberation, impelled simply 
by the deep feeling of right or duty, to sacrifice it in some 
great cause. Immanuel Kant exclaims, ^‘Dnty! Won- 
drous thought, that workest neither by fond insinuation, 

* Sec, for instance, on tlu3 subject, Quatrefages, ■ Unit^ dc VKdpoeo 
n imaine/ 1861, p. 21, cte. 

* ‘Dissertation on Ethical riilosoplij/ 183^, p. 231, etc. 
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(lattery, nor by any tliroat, Imi merely Tjy liolding up tJiy 
naked law in the soul, and so extorting for thyself always 
reverence, if not always obedience j before whom all ap- 
petites are dumb, however secretly they rebel 5 whenco 

thy original ? ” ® # 

This great question has been discussed by many writ- 
ers * of consummate ability j and my solo excuse for touch- 
ing on it is the impossibility of liere passing it over, and 
because, as far as I know, no one has approached it exclu- 
sively from the Side of natural history. The investigation 
possesses, also, some independent interest, as an attempt 
to see how far the study of the low^er animals can throw 
light on one of the highest psychical faculties of man. 

The following proposition seems to me in a high degree 
probable — namely, that any animal whatever, endowed 
■with well-marked social instincts/ would inevitably ac- 
quire a moral sense or conscience, as soon as its intellect- 

■ ‘ Metaphysics of Ethics’" translated by J. W. Bemplc, Edinburgh, 
1S36, p. iSfl. 

^ Mr. Bain gives a list (' Mental and Moral Science/ 18G8, pp. 543-Y2S) 
of tweiU3'-SLK Dritish authors who have written on this subject, and whoso 
names are familiar to every reader; to these, Mr. Eain’a own, name, and 

those of Mr. Lecky, Mr, Shadworth Hodgson, aud Sir J. Lubbock, as well 
as of others, may be added. 

Sir B. Brodie, after observing that man a social animal (* Psycho- 
logical Inquiries, ISM, p. 102), asks the pregnant question, Ought not 
this to settle the disputed question as to the existence of a moral sense ? 
iJimilar ideas have probably oeeurrud to manv persons, as they did long 
ago to Marcus Aurelius. Mr. J. S. Mill speaks, in bis celebrated work, 
t tarianism (1864, p. 46), of the social feelings as a “powerful riatu- 

natural bagia of sentiment for utilitarian mo- 
r ty ; but, on the previous page, he auys, “ If, as is my own belief, the 
or ce nga are not innate, but acquired, they are not for that reason 
f ^ hesitation that I venture to dilTeL' from so pro- 

h can hardly be disputed that the social feelings are 

in imn ^ If^wer animala ; aud why should they not be so 

Mr. Bain (see, for ingtanec, ' The Emotions and the Will,” 186.\ 
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ual poT^ers had hcoomo us well developed, or nearly as 
well developed, as in man. For, firstly^ tlie gocial in- 
stincts lead an animal to take pleasure in the society of 
its fellows, to feel a certain amount of sympathy with 
tlicm, and to perform various services for them. The ser- 
vices may he of a definite and evidently instinctiye nature; 
or there may he only a wish and readiness, as with most 
of the higher social animals, to aid their fellow’s in certain 
general ways. But these feelings and services are by no 
means extended to all the individuals of the same speeics, 
only to those of the same association. Secondly^ as soon 
as llie mental faculties had hccorae highly developed, 
images of all past actions and motives w'ould he inces- 
santly passing througli the brain of each individual ; and 
that feeling of dissatisfaction which invariably results, as 
ivc shall hereafter see, from any unsatisfied instinct, Tvould 
arise, as often as it was perceived that the enduring and 
ahvays present social instinct had yielded to some other 
instinct, at the time stronger, but neither enduring in its 
nature, nor leaving heliiiid it a very vivid impression. It 
is clear that many instmetivo desires, such as that of hun- 
ger, are in their nature of sliort duration ; and after being 
satisfied are not readily or vividly recalled. TkircUy^ 
after the power of language had been acquired and the 
w’ishes of the members of the same community could be 
distinctly expressed, the common opinion how each mem- 
ber ought to act for the public good, w^ould naturally be- 
come to a large extent the guide to action. But tlic so- 
cial instincts would still give the impulse to act for the 
good of the community, this impulse being strengthened, 
directed, and sometimes even deflected, by public opinion, 
t!ie puw'er of which rests, as we shall j>rcsently see, on in- 

p. 481) and others IjoHcvc that tlio moral sense is acquired by each Lndi- 
vidnal during bis lifetime* On the general theory of evolution this is at 
least extremely improbable. 
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Btiiictivc svinpatliy^ liiibit in. tbe indivldu'il would 

ultiiiuitely play a very important part in guiding the coii’ 
duct of each member; for tlio Bocial iiistinctB and im- 
pulses, like all other instincts, would be greatly strength- 
ened by habit, as would obedience to the wishe.s and judg- 
ment of the coinmnnity. These several subordinate pro2> 
ositions must now be discussed ; and Bomc of them at con- 
siderable lemjth* 

It may be well first to premise tliat I do not wish to 
maintain that any strictly social animal, if its intellectual 
facidties were to become as active and as highly devel- 
oped as in man, >vonld acquire exactly the same moral 
sense as ours* Li the same manner as various animals 
have some sense of beauty, though tliey admire widely 
dilTercnt objects, so they might have a sense of right and 
wrong, though led hy it to follow wddely different Ibies of 
conduct. If, for instance, to take an extreme case, men 
were reared under precisely the same conditions as hive- 
bees, there can hardly be a doubt that our unmarried fe 
males would, like the w’'orkcr-bees, think it a sacred duty 
to kill their brothers, and mo £1101*3 would strive to kill their 
fertile daughters; and no one would think of interfering, 
Nevertheless the hce, or any other social animal, would in 
our supposed case gain, as it appears to me, some feeling 
of liglit and wrrong, or a conscience. For each individual 
would liave an in’ward sense of possessing certain stronger 
or moic enduring instincts, and others less strong or cn- 
uiing, so that there would often he a struggle which iin- 
pulsc should he followed; and satisfaction or dissatisfac- 
loii won ^ be felt, as past impressions were compared 
during their incessant passage through the mind. In this 
case an inward monitor would tell the animal that it 
^ouui have been better to have followed the one im- 
I u sc lut ier than the other. The one coui’sc ought 
cen followed; the one would have been right 
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and the other wrong ; but to these terms I shall have to 
recur* 

Sockjhiliti/.--A\nmsL\^ of many kinds are social ; we 
find even distinct species living together^ as with some 
American monkeys, and with the united flocks of rooks, 
jackdaws, and starlings* 5Ian shows the same feeling in 
Ills strong love fox* the dog, which the dog returns with 
interest. Every one must have noticed how miserable 
horses, dogs, sheep, etc., are when separated from their 
companions ; and what afleetion at least the two former 
kinds show on their reunion. It is curious to speculate 
on the feelings of a dog, who will rest peacefully for hours 
ill a room with his master or any of the family, without 
the least notice being taken of him j hut, if left for a short 
time by himself, barks or howls dismally* We will coi> 
fine our attention to the higher social animals, excluding 
insects, although these aid each other in many important 
ways* Tlie most common service which the higher ani- 
mals perforin for each other, is the warning each other of 
danger by means of the united senses of all. Every 
sportsman knows, as Dr. Jaeger remarks,* how difficult it 
is to approach animals in a herd or troop. Wild horses 
and cattle do not, I believe, make any danger-signal ; hut 
the attitude of any one who first discovers an enemy, 
warns the others. Kahhits stamp loudly on the ground 
with their hiiid-fcet as a signal : aheep and chamois do the 
same, hut with tlicir fore-feet, uttering likewise a whistle. 
Many birds and some mammals post sentinels, which in 
the case of seals are said ^ generally to be the females. 
The leader of a troop of monkeys acts as the sentinel, and 
utters cries expressive hotli of danger and of safety.* So^ 

* * Die Darwin^sche Theorle,' s. 101. 

^ Mr. R, Brow^ne in ‘Froc. Zoolog. Soe.* 1808, p. 409, 

» Bi-elnn, ‘ Thicrlubcn,’ B. L 18G4, s. OtJ, 79. For the case of the mon- 
keys extracting thorns from each other, see a. Gl. With respect to the 
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fial animals perform many little services for each other i 
hoi ses nibble, and cows lick each other, on any spot which 
itches: monkeys searcli for each other’s cxtemal para- 
sites ; and Brehm states that, after a troop of the Vcrco- 
pilhecus grlseo-virkUs has mslied through a thorny 
brake, each monkey stretches itself on a liranch, and 
another monkey sitting by “ conscientiously ” examines 
its fur and extracts every thorn or burr. 

Animals also render more important services to eacli 
other : tints 'woives and some other beasts of prey hunt 
in packs, ami aid each other in attacking their victims. 
Pelicans fish in concert. The Jlamadryas baboons turn 
over stones to find insects, etc, ; and w hen they come to a 
large one, as many as can stand round, turn it over to- 
gether and share the hootj. Social animals mutually dc- 
leud each other. The males of some ruminants come to 
the front when there is danger and defend the herd with 
their horns, I sliall also in a future chapter give cases of 
two young ■vvild-bulls attacking an old one in concert, and 
of two stallions together trying to drive away a third 
stallion from a troop of mareSt Brehm encountered in 
Abyssinia a great troop of baboons w hich were crossing 
a valley; some had already ascended the opjiosite moun- 
tain, and some Tvere still in the valley : the latter were at- 
tacked by the dogs, but the old males immediately hurried 
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•Now 000 of tho Lu'gCE^fc imileSj a true Iicro, came down 
again from the mountain, slowly went to the young one, 
coaxed him, and triumphantly led him away— the dogs 
lieing too much astonished to make an attack. I cannot 
resist giving another scene which was witnessed hy this 
same naturalist; an eagle seked a young Cercopithecus, 
which, hy clinging to a branch, was not at once carried 
olf ; it cried loudly for assistance, upon which tlie other 
members of the troop with much uproar rushed to the 
rescue, surrounded the eagle, and pulled out so many 
featliei^, that he no longer thought of his prey, but only 
liow to escape. This eagle, as Brehm remarks, assuredly 
would never again attack a monkey in a troop. 

It is certain that associated animals have a fceliim of 

- 

love for each other w^hicli is not felt by adult and non- 
social animals. IIow fiir in most cases they actually 
sympathiicc with each other’s pains and pleasures is more 
doubtful, especially with respect to the latter. Mr. Bux- 
ton, Siowcver, who had excellent moans of observation,® 
states that his macaws, which lived free in Norfolk, took 
“ an extravagant interest” in a pair with a nest, and, wdien- 
cver the female left it, she was siirromidcd by a troop 
“ screaming horrible acclamations in lier honor.” It is 
often difficult to judge whether animals have any feeling 
for each other’s sufferings. Who can say what cows feel, 
when they surround and stare intently on a dying or dead 
companion? That animals sometimes arc far from feeling 
any sympathy is too certain ; for they will expel a woiind- 
e<l animal from the herd, or gore or worry it to death. 
This is almost the blackest fact in natural history, unless 
indeed the explanation which has been suggested is true, 
that their instinct or reason leads them to expel an in- 
jured companion, lest beasts of prey, including man, 
should he tempted to follow the troop. In this case their 

* ‘Annale and Mag. of Nat. Hifst.’ November, 1B6S, p* 38S1* 
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conduct is not much worse than that of the North Ainer-. 
icau Indians who leave their leeLlo comrades to perig}| 
on the jilains, or the FeegcanSj wlio, when their i>arcnts 
get old or fall ill, hiity them alive/** 

Mimy animals, however, certainly sympathize with 
cacli olhoFs distress or danger. This is the case even 
with birds ; Captain Stansbury " found, on a salt lake in 
Utah, an old and completely blind pelican, which ivas very 
fat, ami must have been long and well fed by his compan- 
ions. Mr, Blytli, as he informs me, saw Indian crows 
feeding two or three of their companions winch w^erc 
blind ; and I have heard of an analogous case with the 
domestic cock. We may, if we choose, call these actions 
instinctive ; hut siieh cases are much too rare for the de- 
velopment of any special instincL^“ I have myself seen 
a dog, vho never passed a great friend of bis, a cat which 
lay sick in a basket, without giving her a few licks with 
liis tongue, the surest sign of kind feeling in a dog. 

It must be called Byinpatliy that leads a courageous 
dog to fly at any one who strikes his master, as he cer- 
tainly will. 1 saw a person pretending to beat a lady who 
liad a very timid little dog on her lap, and the trial had 
never before been made. The little creature instantly 
jumped away, but, after the pretended beating was over, 
it was really pathetic to see how persev^eriDgly he tried to 
lick his mistress’s face and comfort her. Brchm. states 
that when a baboon in. continement was pursued to be 



Sir J. Lubbock, 'rrehUtoiio Times, ’ 2d edit. p. 44G. 

As quoted by Mr. L. JT. Morgan, ‘The American Beaver/ 1668, p 

272. Captain Stansbury also gives an interesting account of tbc manne 

in which a very young pelican, carried away by a strong stream, wa 

guided and encouraged in its attempts to rmchthe shore by half a doiei 
old birds. 

* As Mr. Bain states, “effective aid to a sufferer springs from Bvra 
pathy proper ‘Mental and Moral Sdence/ 18 G 8 , p. 245 . 

** ^Thiedebeti,* B. i. s. 85. 



CiiAr. 111.] 



MOllAL SENSE. 



in 

pimislied, tbc others tried to protect him. It must have 
been sympathy in the cases above given which led tlie 
baboons and Cercopitlieci to defend their young comrades 
from the dogs and the eagle. I will give only one other 
instance of sympathetic and heroic conduct in a little 
Ainciican monkey. Scv'eral years ago a keeper at tlie 
Zoological Gardens, showed me some deep and scarcely 
healed ’wonnds on the nape of his neck, inflicted on him 
while kneeling on the floor by a fierce baboon. The little 
American monkey, who was a warm friend of this keeper, 
lived in the same large compartment, and was dreadfully 
afraid of the great baboon. Nevertheless, as soon as lie 
saw his friend the keeper in peril, he rushed to the rescue, 
and by screams and bites so distracted the baboon that 
tlie man was able to escape, after running great risk, as 
the surgeon who attended him thought, of bis life. 

Besides love and sympathy, animals exhibit other qual- 
ities Tvhich in us would be called moral j and I agree with 
Agassiz’* that dogs possess something very like a con- 
science, They certainly possess some power of self-com- 
maml, and tliis does not appear to be wholly the result of 
fear. As Braubach^® remarks, a dog will refrain from 
stealing food in tlie absence of his master. Dogs have 
long been accepted as the very type of fidelity and obedi- 
ence. All animals living m a body whicli defend each 
other or attack their enemies in concert, must be in some 
degree faithful to each other; and those that follow a 
leader must be in some degree obedient. When the ba- 
boons in Abyssinia,’" plunder a garden, they silently follow 
their leader ; and if an imprudent young animal mates a 
noise, he receives a slap from the others to teach him 
silence and obedience ; but as soon as they are sure 

I* VEspfece et de la Claflsi,' 1869, p, 97. 

** ^Dcr Barwin’sehen Art-Lehrej’ 1869^ e. 54, 

Brcbm, ^TUicrlcbeOj^ B. i. s. 76, 
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tliat ilierc is no danger, all sliow their joy hy mndi 
clamor, 

With respect to the impiilBC wliich leads certain ani* 
mals to associate together, and to aid each other in many 
ways, we may infer that in most cases they are irapelied 
hy llie same sense of satisfaction or pleasure which they 
experience in performing other instinctive actions j or hy 
tlie same sense of dissatisfaction, as in other cases of pre- 
vented instinctive actions. ^Vo see this in inmimerahle 
instanccSj and it is illustrated in a striking manner hy the 
acquired instincts of our domesticated animals ; thus a 
young sheplierd-dog delights in driving and running round 
a flock of sheep, hut not m worrying them ; a young fox- 
hound delights in hunting a fox, while some other kinds 
of dogs, as I have witnessed, utterly disregard foxes.- 
What a strong feeling of inward satisfaction must impel 
a hird, so full of activity, to brood day after day over her 
eggs ! Migratory birds are miscraMc if prevented from 
migrating, and perhaps they enjoy starting on their long 
flight. Some few instincts are determined solely by pain- 
ful feelings, as by fear, which leads to solf-prcservatiOTi, or 
is specially directed against cei-f ain enemies. No one, I pre- 
sume, can analyze the sensations of pleasure or pain. In 
many cases, however, it is probable that instincts are persist- 
ently followed from the mere force of inheritance, without 
the stimulus of either pleasure or pain* A young pointer 
nlien it first scents game, apparently cannot help pointingn 
A squirrel in a cage who pats the nuts wdiich it cannot cat, 
as if to bury them in the ground, can hardly be thought to 
act thus either from pleasure or pain. Hence the common 
assumption that men must be imj>clled to every action by 
experiencing some pleasure or pain may be erroneous, 
j t loiigh a habit may he blindly and implicitly followed, 
me cpenc ently of any pleasure or pain felt at the mo- 
til , yet if it be forcibly and abruptly checked, a vague 
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ticnso of clissiitisfaciioii is goiicrally experienced ; and tins 
is especially true in regard to persons of feeble intellect. 

It has often been assumed that animals T^^ere in the 
first place rendered social, and that they feel as a conse- 
quence uncomfortable when separated from each other, 
and comfortable while together; but it is a more probable 
view that these sensations were first developed, in order 
that those animals which would profit by living in so- 
ciety, should be induced to live together, in the same 
manner as the sense of hunger and the pleasure of eating 
were, no douht, first acquired in order to induce animals 
to cat. The feeling of pleasure from society is probably 
an extension of the parental or filial affections ; and this 
extension may be in chief part attributed to natural selec- 
tion, but perhaps in part to mere habit* For with those 
animals which wore benefited by living in close associa- 
tion, the individuals which took the greatest pleasure in 
society would best escape various dangers; while those 
tliat cared least for their comrades and lived solitary 
would perish in greater numhers* With respect to the 
origin of tlie parental and filial affections, which appar- 
ently lie at the basis of the social affections, it is hopeless 
to speculate; but we may infer that they have been to a 
large extent gained througli natural selection. So it bas 
almost certainly been with tbe unusual and opposite feel- 
in £r of hatred between the nearest relations, as with the 
worker-bees which kill their brother-drones, and with the 
queen-bees which .kill their daughter-queens ; tlie desire 
to destroy, instead of loving, their nearest relations hav- 
ing been here of service to the community. 

The all-important emotion of sympathy ia distinct 
from that of love. A mother may passionately love her 
sleeping and passive infant, but she can then hardly be 
said to feel sympathy for it. The love of a man for his 
dog is distinct from sympathy, and so is that of a dog 
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Tor hb master, Adam Sinilh formerly argued, as Las ^Ir, 
Jiaiu recently, that the basis of eympathy lies in our 
strong retentive ness of former slates of pain or pleasure, 
ITcnce, “the sight of another person enduring hunger, 
cold, fatigue, revives in us some recollection of these 
states, ivhich are painful even in idea,” We arc thus im- 
pelled to relieve tlie sufferings of another , in order that 
our own painful feelings may be at the same time relieved. 
In like manner we arc led to participate in the pleasures 
of Olliers.” But I cannot see how tins view explains the 
fact tliat sympathy is excited in an immeasurably stronger 
degree by a beloved than by an indifferent person. The 
mere sight of suffering, independently of love, would 
sutlice to call up in us vivid recollections and associations* 
Sympathy may at lirst have originated in tlie maTmcr 
above suggested ; but it seems now to have become an 
ins tl net, w hich is especially directed toward beloved, ob- 
jects, in the same manner as fear with aninials is especiul- 
ly directed against certain enemies. As sympathy is thus 
directed, the mutual love of the membei-s of the same 
community w ill extend its limits, Xo doubt a tiger or 
lion feels sympathy for tlie sufferings of its own young, 
but not for any other aimnah With strictly social ani- 
mals the feeling wdll b*e more or less extended to all the 
associated members, as we know to be the case. With 
mankind selfishness, experience, and imitation, probably 
a<ld, as Mr, Bain has shown, to the power of sympathy 5 

See the first and striking tbapter in Adam Smitli's ‘ Theory of 
Myrul Sentiment Also Mr. Eatn^s * Mental and Moral Sekneef I8SS1 
2-M, And 275’-283. Mr, Enin states that sympathy is, indirectly, a 
source of pleasure to the sympathizer; ” and lie aeeomits for tld;s through 
reeiprocity. He remarks that “ the person henefited, or others in his 
stead, may make up, by sympathy and good offices returned, for all the 
Ecicrifice,” But if, as appears to be the case, S3inpAtliy is strictly an iu^ 
Btinet, its exercise TV'ould give direct pleasure, in the same niantier as tho 
exercise, ag before remarked, of almost every other instinct. 
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for wo arc IcJ by ike hope of receiving good in return to 
perform acta of sympatlietlc kindness to others j ami there 
can ho no doubt that the feeling of sympathy is mudi 
strengthened by habit. In however complex a maimer 
this feeling may have originated, as it is one of high im- 
portance to all those animals which aid and defend each 
other, it wiU have heen increased, throngh natural selec- 
tion j for those communities which included the greatest 
iiumhcr of tlic most eympathetic members, would flourish 
best and rear tlie greatest nuraher of offspring* 

III many cases it is impossible to decide whether cer- 
tain social instincts liave been acquired through natural 
selection, or are the indirect result of other instincts and 
fticulties, such as sympathy, reason, experience, and a tci> 
deucy to imitation \ or again, vdiether they are simply the 
result of lonsc-contimied habit. So remarkable an instinct 
as the placing sentinels to warn the community of dan- 
ger, can hardly have been the indirect result of any other 
faculty ; it must therefore have been directly acquired. 
On the other hand, the habit followed by the males of 
some social animals, of defending the community and of 
attacking their enemies or their prey in concert, may per- 
haps have originated from mutual sympathy ; hut courage, 
and in most cases strength, must have been previously ac- 
quired, probably through natural selection. 

Of the various instincts and habits, some are much 
stronger than others, that is, some cither give more pleas- 
ure in their performance and more distress in their preven- 
tion than others ; or, wliicli is probably quite as important, 
they are more persistently followed through inheritance 
mthout exciting any special feeling of pleasure or pain. 
We arc ourselves conscious that some habits are much 
more difficult to cure or change than others. Hence a strug- 
gle may often be observed in animals between different in- 
stincts, or between an instinct and some habitual disposi- 
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tion I iis M’hen a dog rualies after a harCj ia relmked, 
pauses, hesitatesj pursues again or returns aslmmed to Lis 
master; or as between the love of a female dog for lier 
young puppies and for her master, for she may be seen to 
sliTik away to them, as if half ashamed of not accompany- 
ing her master, Ihit the most curious instance known to 
me of one instinct eoiiquermg anotljer, h the migratory 
instinct conquering the maternal instinct. The former ia 
wonderfully strong; a confined bird will at the proper 
season beat her breast against the wires of her cage, until 
it is bare and bloody. It causes young salmon to leap 
out of the fresh water, whore they could still contlrmc to 
live, and thus unintentionally to commit suicide. Every 
one knows how stronsc the maternal instinct is, leadint^ 
even timid birds to face great danger, though with hesitU' 
tion and in opposition to the instinct of self-preseiwation, 
Nevertheless the migratory instinct is so powerful that 
late ill the autumn swallows and iiouse-martins frequently 
desert their tender young, heaving them to perish miser- 
ably in their nests, 

We can perceive that an instinctive impulsCj it' it be 
in liny way more beneficial to a species tlnm some otlier 
or opposed instinct, would be rendered tlic more potent 
of the two throiigli natural selccLion ; for the individuals 
which liad it most strongly developed would survive in 

This fact, tlie Rev, L, Jenyua states (sec his cfHtion of ‘ White’s 
Nat. Uiiit. of Selhorne,’ 1850, p. 204) was first recorded hj the illus- 
trious Jenner, iq ^Phil, Transact.^ 1624^ aud has smee been confiiTacd by 
several obsen ers, cspeciaTly by Mr. Black wall . This latter careful ob- 
server ciftinined, late m the autumn, during two years, thirty-sii ncstij; 
he found that twelve contained young dead birds, five contained egga 
the poiut of being Latched, and three eggs not nearly hatched. Many 
birds not yet old enough for a prolonged flight are likewise deaerted and 
IcU behind, Sec Rlackwall, ^Resoarchca in Zoology,^ 1834, pp* 108, 119- 
For some additional evidence, although this ia not wanted, sec Leroy, 
^T^ttres Phil.* 1802, p. 217* 
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liirgCT mimbcrs, AVlielhcr tliis is the case with the migra- 
tory ill eom])arisoii with the matemat instinctj may well 
he ilouhted. The great persistence or steady action of 
the former at certain seasons of the year during the whole 
day, may give it for a time paramount force. 

a social animaL — Most persons admit that man 
is a social hehig. We see this in liis dislike of solitude^ 
and ill his wish for society beyond that of his own family. 
Solitary confinement is one of the severest jnmishments 
w hich can be inflicted. Some authors suppose that man 
])rimcyally lived in single families; but at the present 
day, though single families, or only two or three together, 
roam the solitudes of some savage lands, they are always, 
as far as I can discover, friendly with other families in- 
habiting the same district* Such families occasionally 
meet in council, and they unite for their common defence. 
It is no argument against saAmge man being a social ani- 
mal, that the tribes inhabiting adjacent districts are al- 
most always at war wdth each other ; for the social hi- 
sLincts never extend to all the individuals of the same 
species. Judging from the analogy of the greater num- 
ber of the Quadi'umana, it is probable that the early ape- 
like progeiiitoi^s of man were likewise social; but this is 
not of much importance for us, AUbougb man, as he 
now exists* has few special instincts, having lost any 
w^hich his early progenitors may have possessed, this is no 
reason w^hy he should not have retained from an extreme- 
ly remote period some degree of instinctive love and sym^ 
palhy for his fellows. We are indeed all conscious that 
w'C do possess such sympathetic feelings ; but our con- 

Ilimie reinarkB (‘ An Enquiry Coucerning the Principles of Morals/ 
edit, of I'ysi, p* 132), ^4bcre aecma a ncceaaity for confessing that the 
ha[ipijiesfl and mliscry of othcra arc not spectacles altogether indifferent 
to uBj but that the view' of the former . , . coimnunicates a Bccrct joy ; 
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sciousiicss docs not tell U3 wlielljcr they arc instiactive 
having originated long ago in tlic same manner as with 
tlie lower animals, or whether they have hecn acquired l>y 
each of us daring our early years* As man ia a social 
animal, it is also probable that lie would inherit a ten- 
dency to be faithful to his comrades, for this quality h 
cominoii to most social animals. He would in like man- 
ner possess some capacity for self- com maud, and perhaps 
of obedience to the loader of the comniimity. He would 
from an inherited tendency still be willing to defend, iu 
concert with others, Ins fcllow'meii, aiid would be ready 
to aid them in any way u'hicli did not too greatly inter- 
fere with his own welfare or Ids own strong desires* 

The social animals which stand at the bottom of the 
scale are guided almost exclusively, and those which stand 
higlier in the scale are largely guided, in tlie aid which 
tliey give to the members of the same community, by . 
special instincts ' but they are likewise in ]>art Impelled 
by mutual love and sympathy, assisted apparently hy 
some amount of reason. Althougli man, as just remarked, 
Jjas no S 2 >cclal Instincts to tell him how to aid his fellow- 
men, he still has the impulse, and with his improved in- 
tellectual faculties would naturally be much guided in this 
respect by reason and experience. Instinctive sympathy 
would, also, cause liim to value highly the approbation of 
Ins fellow-men ; for, as Mr. Bain has clearly shown,” the 
love of praise and the strong feeling of glory, and the 
still stronger horror of scorn and infamy, “ are due to tlie 
ivorkings of sympathy.” Consequently man would be 
greatly influenced by the wishes, approbation, and blame 
of his fellow-men, as expressed by their gestures and lan- 
guage. Thus the social instincts, w^hich must have been 

tlie nppearaiieo uf the hitter . . . ihrowa a tndriTicholy damp ever tlia 
* Mental imd Moral Seiencef 186S, p. 254. 
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acquired by man iu a very rude state, and probably even 
by bis early apedike progenitors, still give the impulse to 
many of bis best actions ; but his actions arc largely de- 
termined by the expressed 'wishes and judgment of his 
fel low-men, and nnfortimately still oftener by his own 
strong, selfish desires. But as the feelings of love and 
sympathy and the power of self-command become strength* 
eued by habit, and as the power of reasoning becomes 
clearer so that man can appreciate the justice of the judg- 
ments of his felloAv-men, he will feel lumself impelled, in- 
dejjendently of any pleasure or pain felt at the moment, 
to certain lines of conduct He may then say, I an^ the 
supreme judge of my own conduct, and, in the words of 
Kant, I will not in my own person violate the dignity, of 
humanity. 

mf 

The more enduring Social ImtimU conq\ier the U&H 
PersUtent In^tineU—^ ^ haye, however, not as yet con- 
sidered the main point, on which the whole question of 
the moral sense hinges. Why should a man feel that ho 
ought to obey one instinctiye desire rather than another f 
Why docs he bitterly regret if lie has yielded to the strong 
sense of self-preservation, and has not risked his life to save 
that of a fellow-creature ; or why docs he regret having 
stolen food from severe hunger ? 

It is evident in the first place, that with maokind the 
instinctive impulses have different degrees of strength ; a 
young and thnid mother urged by the maternal instinct 
will, without a moment’s hesitation, run the greatest dan- 
ger for her infiint, but not for a mere Mlow-creatnre. 
Many a man, or even boy, 'vvlio never before risked his life 
for another, but in whom courage and sympathy were well 
developed, has, disregarding the instinct of self-preserva- 
tion, instantaneously plunged into a torrent to save a 
drowning fellow-creature* In this case man is impelled 
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by tlio same instinctive motive, which causecl the heroic 
little Anicrieaii monkey, formerly descrihed, to attack the 
great and dreaded baboon, to save lua keeper. Such ac- 
tions as the above appear to be the simple result of the 
greater strengtli of the social or maternal instincts tlian 
of any other instinct or motive; for they are performed 
too lust anlaneon sly for reflection^ or for the seufialion of 
|>leasiire or pain ; though if prevented distress would he 
causecl. 

I am aware that some persons maintain that actions 
performed, impulsively, as in the above cases, do not come 
imder the dominion of the moral sense, and cannot be 
called moral. Tliey confine this term to actions done do- 
liherately, after a victory over opposing desires, or to 
actions prompted by some lofty motive. But it appears 
scarcely possible to draw aiiy clear line of distinction of 
this kind ; thoiigb the distinction may be real As far as 
exalted mot lyes arc concerned, many instances have been 
recorded of barbarians, destitute of any feeling of general 
benevolence toward mankind, and not guided by any re- 
ligious motivo, who have deliberately as prisoners sacri- 
ficed their livcs,^^ rather than betray their comrades ; and 
surely their conduct onglit to be considered as morak As 
far as deliberation and the victory over opposing motives 
are concerned, animals may be seen doubting between op- 
posed instincts, as in rescuing their offspring or comrades 
from danger; yet their actions, though done for the good 
of others, are not called moral. Moreover, an action re- 
peatedly performed by ns, will at last be done without 
deliheration or hesitation, and can then hardly be distim 
guislicd from an instinct ; yet surely no one will pretend 
tliat an action tlms done ceases to be moral. On the con- 

I have given one such casi?, namely, of three ratagoniim Indiana 
''ho prelerred hciijg shot, one after the other, to bctniyiiig the plans of 
their comp am 0113 in war (‘ Jouruul of Rtii enroll 1816 , p. lOS). * 
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trary, all fed that an act cannot be considered as per-^ 
feet, or as performed in tlie most noble maimer, unless it 
be done impulsively, without deliberation or eflbrt, in the 
same manner as by a man in whom the requisite qualities 
arc innate, lie who is forced to gvercome his fear or want 
of sympathy before he acts, deserves, however, in one way 
higher credit than the man whose innate disposition leads 
him to a good act without effort. As we cannot distim 
guish between motives, we rank all actions of a certain 
class as moral, when they are performed by a moral being, 
A moral being is one who is capable of compariag his past 
and future actions or motives, and of approving or disap- 
proving of theiru We have no reason to suppose that any 
of the lower animals have this capacity ; therefore when 
a monkey faces danger to rescue its comrade, or takes 
charge of an orphan-monkey, we do not call its conduct 
morah But in the case of man, who alone can with cer- 
tainty be ranked as a moral being, actions of a certain 
class are called moral, whether performed deliberately 
after a struggle with opposing motives, or from the effects 
of slowly-gained habit, or impulsively through instinct 
But to return to our more immediate subject ; although 
some instincts are more powerful than otliers, thus leading 
to corresponding actions, yet it cannot be maintained that 
the social instincts are ordinarily stronger in man, or have 
become stronger through long-continued liabit, than the 
instincts, for instance, of self-preservation, banger, lust, 
vengeance, etc* Why, then, does man regret, even 
though lie may endeavor to banish any such regret, that 
he has followed the one natural impulse, rather than the 
other ; and why does he further feel tliat he ought to re- 
gret his conduct? Man in this respect differs profoundly 
from the lower animals, Xevertlieless we can, I think, 
see with some degree of clearness the reason of this dif- 
ferciiccp 



60 



THE DESCENT OF .MAN* 



[Pajlt I. 



Mini, from tlic activity of lus mental faculties, caimot 
avoid reflection ; past impressions and images arc inces- 
santly passing through his mind with distinctness* liiow 
witli those animals which live permanently in a body, tlie 
social instincts are ever present and pci'sistent. Such ani- 
mals are always ready to utter the danger-signal, to de- 
fend the community, and to give aid to their fellows in 
accordance with their habits; they feel at all limes, with- 
out the stimulus of any special passion or desire, some de- 
gree of love and sympathy for them ; they arc unhappy 
if long separated from them, and always happy to be in 
their company- So it is with ourselves. A man who pos- 
sessed no ti'ace of such feelings would be an unnatural 
monster. On the other hand, the desire to satisfy hunger, 
or any passion, such as vengeance, is in its nature tempo- 
rary, and can for a time be fully satisfied, Xor is it easy, 
perhaps hardly possible, to call up with complete vivid- 
ness the feeling, for instance, of hunger ; nor, indeed, as 
has often hecn remarked, of any suffering. The instinct 
of self-preservation is not felt except in the presence of 
danger; and many a coward has thought himself brave 
until he has met his enemy face to face. The ivish for 
another man’s property is, perhaps, as persistent a desire 
aa any that can he named ; but even in this case the satis- 
faction of actual possession is generally a weaker feeling 
than the desire ; many a thief, if not an. habitual one, after 
success has wondered wliy he stole some article. 

Thus, as man cannot prevent old impressions contin- 
ually repassing through his mind, he will bo compelled to 
compare the weaker impressions of, for instance, past hun- 
ger, or of vengeance satisfied or danger avoided at the 
cost of othci men, with the instinct of sympathy and good- 
will to his fellows, which is still present, and ever in some 
c t f,rcc active in Ids mind, lie will then fee! in his imagi- 
nation that a stronger instinct has yielded to one which 
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iiOAV seems comparatively Aveak ; ami then that sense of 
dissatisfaction m ill inovitahly he felt with i\diich man 3s 
endowed, like every other aniinal, in order that his ht- 
stincts may he obeyed. The case before given, of the 
f wallow, affords an illustration, though of a reversed na- 
ture, of a temporary, though for the time strongly persist' 
ent, instinct conquering another mslinct which is usually 
dominant over all others. At the proper season these 
birds seem all day long to be impressed with the desire 
to migrate; their habits change; they become restless, are 
iioisv* and congregate in flocks, "While the mother^bird 
is feeding or brooding over her nestlings, the maternal in- 
stinct is probably stronger than the migratory ; but the 
instinct which is more persistent gains the victory, and at 
last, at a moment when her young ones are not in sight, 
she takes flight and deserts them. When amved at the 
end of her long journey, and the migratory instinct ceases 
to act, what an agony of remorse each bird would feel, if, 
from being endowed with great mental activity, she could 
not prevent the image conthiiially passing before her mind 
of her young ones perishing in the bleak north from cold 
and hunger ! 

At the moment of action, man will no doubt be apt to 
follow the stronger impulse ; and, though this may occa- 
sionally prompt him to the noblest deeds, it will far more 
commonly lead him to gratify his own desires at the ex- 
pense of other men. But after their gratification, when 
past and weaker impressions are contrasted witlL the ever- 
enduring social instincts, retribution wdll surely come, 
Man will then feel dissatisfied wdth himself, and wdll re- 
solve, w^ith more or less force, to act differently for the fu- 
ture* This is conscience ; for conscience looks backward 
and judges past actions, inducing that kind of dissatisfao 
tion, w^bich, if weak, w^c call regret, and if severe, remorse 

These sensations are, no doubt, dilicreiit from those 



i 



Darwin Online: courtesy of University of Oklahoma Libraries 





ss 



Tin: DKSCENT OF MAN, 



[Part L 



experienced when other iustiiiets or ileslres are left uiiflat- 
islicd ; hut every unsatisfied instinct has its own proper 
prompting sensation, as we recognize with hunger, thirst, 
etc* Man thus prompted, will through long habit acquire 
such perfect scl^ommand, tliat his dcsirca and passions 
will at last instantly yield to hia social sympathies, and 
there will no longer be a struggle between them. The 
still hungry, or the Still rcYCngeful man will not think of 
stealing food, or of wreaking his vengeance. It is possi- 
ble, or, as we sliall hereafter see, even probable, that the 
liahit of self-command may, like other liabits, be inherited. 
Thus at last man comes to feel, through acquired, and, 
perhaps, inherited habit, that it is best for him to obey 
his more persistent instincts* The imperious word might 
seems merely to employ the consciousness of the existence 
of a persistent instinct, either innate or partly acquired, 
serving him as a' guide, though liable to be disobeyed* We 
hardly use the word ought in a metaphorical sense when 
we say hounds ought to hunt, pointers to point, and re- 
trievers to retrieve their game. If they fail thus to act, 
they fail in their duty and act wrongly. 

If any desire or instinct, leading to an action opposed 
to the good of others, still appears to a man, wlien recalled 
to mind, as strong as, or stronger than, his social instinct, 
he will feel no keen regret at having followed it ; hut he 
will be conscious that if his conduct were known to his 
fellows, it would meet with their disapprobation * and few 
arc so destitute of sympathy as not to feel discomfort when 
this is realized. If he has no such sympathy, and if his 
desires leading to bad actions arc at the time strong, and 
when recalled are not overniastcred by the persistent so- 
cial instincts, then he is essentially a bad man*” and the 

ojo” bcspinc, ill hid ^ Psycliologie Naturello/ 1868 (tom. i. p. 

-13 S tom. li. p. durioua cases of the worst criminal wlio 

apparently have been entirely destitute of cons donee. 
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sole rest raining motive left is llic fear of pTiiiishmerit, and 
the conviction that in the long-run it would be beat for 
his own selfish interests to regard the good of othei-s rather 
than his own. 

It is obvious that every one may witii an easy coo' 
science gratify liis own desires, if they do not interfere 
with his social instincts, that is, with the good of otliers; 
but in order to be quite free from sclf*rcp roach, or at least 
of anxiety, it is almost necessary for him to avoid the dis- 
approbation, whether reasonable or not, of liis fellow-men. 
Nor must he break through the fixed habits of his life, es- 
pecially if these are supported hy reason ; for if he does, 
he will assuredly feel dissatisfaction, lie must likewise 
avoid the reprobation of the one God or gods, in whom, 
according to bis knowledge or superstition, lio may be- 
lieve ; but in this case the additional fear of divine punish- 
ment often supervenes. 

The strictly Social Virtues at first alone regarded , — 
The above view^ of the first origin and nature of the moral 
sense, which tells us Tvhat we ought to do, and of the con- 
science which reproves us if we disobey it, accords well 
with what we see of the early and undeveloped condition 
of this faculty in mankind. The virtues which must be * 
practised, at least generally, by rude men, so that they 
may associate in a body, are those which are still recog- 
nized as tlie most important. But they are practised al- 
most exclusively in relation to the men of the same tribe ; 
and their opposites are not regarded as crimes in relation 
to the men of other tribes* No tribe could hold together 
if murder, robbery, treachery, etc*, were common 5 conse- 
quently such crimes within the limits of the same tribe 
‘ are branded wutb everlasting infamy j” ®’* but excite no 

** See an able arllde in the ‘North TJriti^iU Review/ 186^, p, 395* See 
also Mr* W* Bagehot’s articles on the Importance of Obedience and Coho 
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suili scntlnioiit lieyond these limits, A K or! L -American 
Indian is well pleased witk liimHclf, and is honored hj 
otliers, when he scalps a man of another tribe ; and a Dyak 
cuts otF the head of an unoffending person and dries it as 
a trophy. The murder of infants lias prevailed on the 
largest scale throughout the world,''* and has met with no 
reproach ; but infanticidcj especially of female Sj has been 
thought to be good for the trihe, or at least not injurious, 
Suicide during formerr times was not generally considered 
as a crime,''® but rather, from the courage displayed, as an 
honorablo act ; and it is still largely practised by some 
semi-<ivilizcd nations without rcproacli, for the loss to a 
nation of a single individual is not felt j whatever the ex- 
planation may be, suicide, as I liear from Sir J* Lubbock, 
is rarely practised by the lowest harbarians. It luns been 
recorded that an Indian Thug conscientiously regretted 
that he had not stningled and robbed as many travellers 
as did lus father before him. In a rude state of civilization 
the robbeiy of strangers is, indeed, generally considered as 
honorable, 

Ihc great sin of Slavery has been almost imivorsal, and 
slaves liave often been treated in an infamous manner. As 
barbarians do not regard the opinion of tbeir women, wives 
arc commonly treated like slaves. Most savages are ut- 
terly indifferent to the sufferings of strangers, or even de- 
light in witnessing them. It is well known that the women 
and children of the Korth- American Indians aided in tor- 
tuiiiig their enemies. Some savages take a horrid pleasure 

lenco to Primitive Man, in the 'FortuigliUy Review,' 186 ?, p. and 

iS68, p. 45?j etc. 

, ** account whieh I have met with is by Dr. GerlanJ, in bb 

Ceber da^ Anssterben der KaturTolker/ 1863 ; hut I Bliallbave to recur 
to trfic subject of infiiniiciclc in a future chapter. 

Sec the very interesting discusaion on Suicide in Lcckv's ‘ History 
ol Lufopean Morula,' vol. I 186Q, p, 223. 
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in cruelty to animalaj^® ami humanity with them h an un- 
known virtue. Nevertheless, feelings of sympathy and 
kindness are common, especially during sickness, between 
the memhers of the same trihe, and arc sometimes extended 
beyond the limits of the tribe. Mnngo Park’s touching 
account of the kindness of the negro women of the inte- 
rior to him is well known. Many instances could be 
given of the noble fidelity of savages toward each other, 
but not to strangers; common experience justifies the 
maxim of the Spaniard, “Never, never trust an Indian.” 
There cannot be fidelity witliout truth ; and this funda- 
mental virtue is not rare between tlie members of the 
same tribe ; thus Miincro Park heard the nesrro women 
teaching their young children to love the truth. This, 
again, is one of the virtues which becomes so deeply root- 
ed in the mind that it is sometimes practised by savages, 
even at a high cost, toward strangers j but to lie to your 
enemy lias rarely been thought a sin, as the history of 
modern diplomacy too plainly shows. As soon as a trihe 
has a recognized leader, disobedience becomes a crime, 
and even abject gnbmission is looked at as a sacred virtue. 

As during mde times no man can be useful or faithful 
to his tribe without courage, this quality has universally 
been placed in the highest rank; and although iii civilized 
countries a good, yet tunid man may be far more useful 
to the community than a brave one, we cannot help in- 
stliictively honoring the latter above a coward, however 
lienevolent. Prudence, on the other hand, which does not 
concern the welfare of others, thoiiglr a very useful virtue, 
has Tievcr-bccn highly esteemed. As no man can practise 
llie virtues necessary for the welfare of his tribe without 
self-sacrifice, self-command, and the power of endurance, 
tliese qualities have been at all times highly and most 

See, for instance, TTsimiltOTi^iJ account of the Kaffirs, ‘ Authropo 
logical llevicw/ IS^O, p. xr. 
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justly valued. The American eavage voluntarily submits 
without a groan to the most horrid tortures to prove and 
strengthen his fortitude and courage ; and wc cannot help 
admiring him, or even an Indian Fakir, wlio, from a fool- 
ish religious motive, swings suspended by a hook buried 
hi his flesh. 

The other self-regarding virtues, which do not obvious- 
ly, though they may really, affect the welfare of the tribe, 
have never been esteemed by savages, though now highly 
appreciated by civilized nations. The greatest intemper- 
ance with savages is no reproach. Ttieir utter licentious- 
ness, not to mention unnatural crimes, is something as- 
tounding.’*^ As soon, however, as marriage, whether po- 
lygamous or monogamous, becomes common, jealousy will 
load to the inculcation of female virtue \ and this being 
honored, will tend to spread to the immarricd females. 
ITow slowly it spreads to the male sex: we sec at the pres* 
out day. Chastity eminently requires self-command, there* 
fore it has been honored from a very early period in the 
moral history of civilized man. As a consequence of this, 
the senseless practice of celibacy has been ranked from a 
remote period as a virtue,^ Tlie hatred of indecency, 
which appears to us so natural as to be thought innate, 
and which is so valuable an aid to chastity, is a modern 
virtue, appertaining exclusively, as Sir G. Staunton re- 
marks,’* to civilized life. This is shown by the ancient 
religious rites of various nations, by the drawings on tlie 
walls of Pompeii, and by tlio practices of many savages, 

W e liave now seen that actions are regarded by sav- 
ages, and ^vere probably so regarded by primeval marl, as 
good or bad, solely as they affect in an obvious manner 

” Mr. M^Lcmian baa given (* rrimitivc jrarriage,* 1306, p. 1 19) a got>i 
collection of fuctg ou this head. 

« Lecky, 'HUtory of European Mornla^ vol i. 1809, p, 109. 

” ' Euibaesy to China,’ voL ii, p. 348. 
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the welfare of the trlhe — not that of the ppecieSj nor that 
of man as an Individual member of the tribe. This con- 
elusion agrees well with the belief that the BOH?alled moral 
sense is aboriginally derived from the social instincts, for 
both relate at first exclusively to the community. The 
chief causes of the low morality of savages, as judged by 
our standard, are, firstly, the confinement of sympathy to 
the same tribe. Secondly, insufticient powers of reasoning, 
so that tlie bearing of many virtues, especially of the self- 
regarding virtues, on the general welfare of the tribe is 
not recognized. Savages, for instance, fail to trace the 
multiplied evils consequent on a want of temperance, 
eliastity, etc. And, thhdly, weak power of sclf-conunand ; 
for this power has not been strengthened through long-con- 
tinued, perhaps inherited, habit, instruction, and religion. 

I liave entered into the above details on the immo- 
rality of say ages, because some aiitlioi'S have recently 
taken a his:h view of their moral nature, or have attrib- 
uted most of their crimes to mistaken benevolence.®* 
These aiithoi‘s appear to rest their conclusion on savages 
])ossessiiig, as they imdoiihtedly do possess, and often in a 
high degree, those virtues which are scrviceahle, or even 
necessary, for the existence of a trihal community. 

Concluding Hemar/cs, — Philosophers of the derivative 
school of morals formerly assumed that the foundation of 
morality lay in a form of Selfishness ; but more recently 
ill tlie Greatest Happiness principle.’* According to the 
view given above, the moral sense is fundamentally iden- 

^ Bee oil xhh subject copious evidence in CUup. vil of Bic J. Lub- 
b(»ek, * Origin of Civilization/ 1870. 

31 For liistauce Lecky, ^ Ui.it, European Morals/ vol. i. p, 124. 

This term is used in an able article iu the * West iiiiua ter Review/ 
Oct. ISfjfl, p. 4S>3. For the Greatest Happiness principle, see J. H. Mill, 
* LbiliUmiiisui/ p. 17. 




H 



TJIE DESCENT OF MAN\ 



[Part I. 



tical with the social iiistiactej and in the case of the 
lower animals ifc would he ahsiird to speak of these 
etlncta as having been developed from selfishness, or for 
the happiness of tlic community. They have, however, 
certainly been developed for the general good of the com- 
munity. The term, general goodj may be defined as the 
means by which the greatest possible number of iudividuaU 
can be reared in full vigor and health, with all their facub 
ties perfect, under the conditions to Avhich they are esposeeb 
As the social instincts both of man and the lower animals 
have no doubt been developed by the same steps, it would 
be advisable, if found practicable, to use the same defini- 
tion in both cases, and to take, as the test of morality, the 
general good or ’welfare of the conirauiiity, rather than the 
general happiness ; but this definition w^ould perhaps re- 
quire some limitation on account otf political ethics. 

When a man risks his life to save that of a fellow- 
creature, it seems more appropriate to say that he acts for 
the general good or welfare, rather tlian for the general 
liappiness of mankind, doubt the welfare and the 
happiness of the individual usually coincide j and a con- 
tented, happy tribe will flourish better thaxi one that is 
discontented and unhappy. *\Vc have seen that, at an 
caily period in the history of man, the expressed w'ishes 
of tlie community wfill have naturally influenced to a large 
extent the conduct of each member; and as all wdsh for 
happiness, the “ greatest happiness principle ” w ill have 
ecome a most important secondary guide and object; the 
social instincts, including sympathy, always serving as 
1 10 primal y impulse and guide. Tims the reproach of lay- 
ing tlie foundation of the most noble part of our nature in 
e asc piinciple of selfishness is removed ; unless indeed 
le satisfaction which every animal feels when it follows 

3 propGi instincts, ami the dissatisfaction felt when pre- 
vented, be called selfish. 
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The expression of the wishes and Judgment of tlie 
in embers of the same community^ at first by oral and 
afterward by written langiiagOj serves, as just remarked, 
as a most important secondary guide of conduct, in aid of 
the social instincts, hut sometimes in opposition to them. 
This latter fact is well exemplified by the Jjaw of Jlonor^ 
that is the law of the opinion of onr equals, and not of all 
our countrymen* The breach of this law, even when the 
breach is known to he strictly accordant with true moral- 
ity, has caused many a man more agony than a real crime* 
We recognize the same influence in* the hnrning sense of 
shame which most of us have felt even after the interval 
of years, wdien calling to mind some accidental breach of a 
trifling though fixed rule of etiquette* The Judgment of 
the community will generally be guided by some rude 
experience of ■\vliat is best in the long-run for all the 
members; but this judgment will not rarely eiT from 
ignorance and from w-eak powers of reasoning. Hence the 
strangest customs and superstitions, in complete opposi- 
tion to tlie true W’Clfare and happiness of mankind, have 
hceoine all-pow^erfuh throughout the workl We see this 
in the horror felt by a Hindoo who breaks his caste, in the 
sliamc of a Mahometan w^oinaii who exposes her fiice, and 
in innumerable other instances. It W'Ould be diflficiilt to 
distinguish between the remorse felt by a Hindoo ivho has 
eaten unclean food, from that felt after committing a 
theft ; but the former would probably bo the more severe. 

ITow^ so many absurd rules of conduct, as well as so 
many absurd religious beliefs, have originated we do not 
know^ ; nor how it is that they have become, in all quar- 
ters of the ^vorld, so deeply impressed on the mind of 
men ; but it is worthy of remark that a belief constantly 
inculcated during the early years of life, w'Jiile the brain 
is ]mj)ressible, appears to acquire almost the nature of an 
instinct; and the very essence of aii instinct is that it is 
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indupendcully of reason. Neither ran we say 
wliy certain admirable virluc?*, such as the love of tnilh, 
arc much more highly appreciated Tiy some savage tribes 
limn by others;” nor^ again, T\hy similar differences pre- 
vail even among civilized nations. Knowing how firmly 
fixed many strange customs and enporstitions have be- 
come, we need feel no surprise that the self-regarding 
virtues should now appear to us so natural, supported as 
they are by reason, as to lx? thought innate, althougli 
they were not valued hy inan in his early condition, 

Xot withstanding many sources of doubt, man can 
generally and readily distinguish between the higher and 
lower moral rules. The higher are founded on the social 

instincts, and relate to the welhire of others. They are 

¥ 

supported hy the approbation of our felloTV-men and by 
reason. Tlie lower rules, though some of them when im- 
plying Bclt-sacrilice hardly deserve to he called lower, 
relate chiefly to self, and owe their origin to public opinion, 
w hen matured by exjx?riencc and cultivated ; for they are 
not jwactised by rude tribes* 

As man advances in civilization, and small tribes arc 
united inf o larger communities, the simplest reason would 
tell each individual that he ought to extend his social in- 
stincts and Eympathies to all the members of the same 
nation, tliough personally unknown to him. Tliis point 
being once reached, there is only an artificial barrier to 
prevent his sympalhicB extending to the men of all nations 
and races. If, indeed, such men are separated from him 
gecat diderences in appearance or habits, experience 
iinfoitunately shows us how long it is before we look at 
them as our fellow-creatures. Sympathy beyond the con- 
fines of man, that is, liiimanity to the low'er animals, seems 

I^Gootl instances arc gWon by Mi. Wallace in ‘Scienllfic Opinion; 

q>t. 1SG9; ami mom fully iu lii:j ‘ Oontributinms to the TUeorj of 
^atul'al Selection; laTO, p, 3&3, 



Darwin Online: courtesy of UniversTTya 
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to ho one of tlic latest moral acquisitionB, It is apparently 
unfelt by savageSj except toward their pets. How little 
the old Romans knew of it is shown by their abhorrent 
gladiatorial exhibitions. The very idea of humanity, as 
far as I could observe, was new to most of the Gauchos of 
the Pampas, This virtue, one of the noblest with which 
man is endowed, seems to arise incidentally from our sym- 
pathies becoming more tender and inore widely diftnaed, 
nntil they arc extended to all sentient beings. As soon as 
this virtue is honored and practised by some few men, it 
spreads through instruction and example to the young, 
and eventually through puhlic opinion* 

The highest stage in moral culture at which we can 
arrive, is when we rccocjnize that we ou^lit to control our 
tkouerlits, and ^^not even in inmost thoimlit to think affain 
the sins that made the past so pleasant to ns*’’ What- 
ever makes any bad action familiar to the mind, renders 
its performance by so much the easier. As Marcus Aiire- 
lius long ago said, “Siicli as are thy habitual thoughts, 
such also will be the character of tiiy mind ; for the soul 
is dyed by the thoughts,” 

Our great pliilosojfher, Herbert Spencer, iias recently 
explained his views on the moral sense. He says;^“*^I 
believe that the experiences of utility organized and com . 
solidated through all past generations of the human race, 
have been producing corresponding modifications, which, 
by continued transmission and aeeumulatioii, have become 
ill us certain faculties of moral intuition — certain emotions 
responding to right and wrong conduct, which have no 
apparent basis in the individual experiences of utility,” 

Tennyson, * Idylls of tbe King/ p. 2-14* 

^The Thoughts of the Kinpcror M. Aurelius Antoninus/ Eng. trans- 
Litjor, 2d edit., 1869, p. 112. Jhircua Aurelius was born a. p. 121. 

Letter to Mr. Mill in Baines * Mental and Moral Beieuco/ 1808, p 

722 * 
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There is not the least inherent improbability, as it seems 
to me, in virtuous tcn<lencie9 being more or less strongly 
inherited; for, not to mention the various dispositions and 
habits transmitted by many of our doniestic animals, I 
have heard of cases in which a desire to steal and a ten- 
dency to lie appeared to run in families of the upper 
ranks; and as stealing is so rare a crime in the wealthy 
classes, we can hardly account by accidental coincidence 
for the tendency occurring in two or three members of the 
same family. If bad tendencies are transmitted, it is 
probable that good ones are likewise transmitted* Ex- 
cepting through the principle of the transmission of moral 
tendencies, we cannot understand the diflercnccs beheved 
to exist in this respect between the various races of man- 
kind. We Lave, however, as yet, hardly siifiicient evi- 
dence on this head. 

Even the partial transmission of virtuous tendencies 
would he an immense assistance to the primary impulse 
derived directly from the social instincts, and indirectly 
from the approbation of our fcllow-men. Admitting for 
the moment that virtuous tendencies are inherited, it a[>- 
pears probable, at least in such oases as chastity, temper- 
ance, humanity to animals, etc., that they become first mi- 
, pressed on the mental organization through habit, instnic- 
tion, and example, continued during several generations 
in the same family, and in a quite subordinate degree, or 
not at all, by the individuals possessing such virtues, 
liavmg succeeded best in the struggle for life. My chief 
source of doubt with respect to any such inheritance, is 
I lat senseless customs, superstitions, and tastes, such as 
t le horror of a Hindoo for unclean food, ought on the 
same principle to he transmitted. Although this in itself 
IS perhaps not less probable than tliat animals should 
acquire inherited tastes for certain kinds of food or fear oi 
certain foes, I have not met with any evidence in support 
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of tlic transmission of superstitious customs or sensclosa 
habits. 

Finally, the social instincts which no doubt were ac- 
qiurcd by man, as by the lower animals, for the good of 
the community, will from the first have giyen to him 
some wish to aid his fellows, and some feeling of sym- 
pathy. Such impulses will have serv^ed him at a veiy 
early period as a rude rule of right and wrong. But as 
man gradually advanced in intellcetual power and was 
enabled to trace the more remote consequences of his ac- 
tions j as he acquired sufficient knowledge to reject bane- 
ful customs and superstitions j as he regarded more and 
more not only the welfare but the liappiness of his fellow- 
men ; as from habit, following on beneficial experience, 
instruction, and example, bis sympathies became more 
tender and widely diffused, so as to extend to the men 
of all races, to the imbecile, the maimed, and other use- 
less members of society, and finally to tbe lower ani- 
mals — so w- ould the standard of his morality rise Inghcr 
and higher. And it is admitted hy' moralists of the de- 
rivative school and by some intuitionists, that the stand- 
ard of morality has risen since an early period in tbe his- 
tory of man,®^ 

As a struggle may sometimes be seen going on between 
the various instincts of the lower animals, it is not sur- 
prising that there should he a struggle in man between 
his social instincts, with their derived virtues, and his 
lower, though, at the moment, stronger impulses or desires. 
This, as 31 r. Galt on®® has remarked, is all the less sur- 

A writer in the ‘North Britiah Review ^ {■Tul>\ 1669^ p, 531), well 
capable of forming a Bound judgment, expresses himself strongly to thia 
effect. Mr. Leeky (* Hist, of Morals,’ vol. i. p. 143) seems to a certain 
extent to coincide* 

See his remarkable work on ‘Hereditary Ccniiig,’ 1669, p. 349. 
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prisin^j aa man lias emerged from a state of baj-barlsm 
Tvillnn a comparatively recent period. After having 
yielded to bo me temptationj we feel a sense of dissatisfac- 
tion, analogous to that felt from other unsatisfied instincts, 
called ill tins ease conscience ; for wc cannot prevent past 
images and impressions continually passing tlirough our 
min{lSj and these in their weakened slate wc compare witii 
the ever-present social instinets, or with habits gained in 
early youth and strengthened during our whole Uvea, per- 
haps inherited, so that they are at last rendered almost as 
strong as instincts. Looking to future generations, there 
is no cause to fear that the social instincts Tvill grow 
weaker, and we may expect that virtuous habits will grow 
stronger, hecomiiig perhaps fixed by inheritance. In this 
case the struggle between our higlicr and lower impulses 
will be less severe, and virtue will be triumpliant. 

^ummari/ of the laM tii^o Chapters, — There can Ix^ no 
doubt tliat the difference hetTveeii the mind of the lowest 
man and that of the highest animal is immense. An an- 
ti iropomorj>hous ape, if he could take a dispassionate view 
of Ills own case, would admit tliat thongli lie could form 
im artful plan to plunder a garden— though lie could use 
stones for fighting or for breaking open nuts, yet that the 
thought of fasliioning a stone into a tool was quite beyond 
his scope. Still less, as lie woiihl admit, could lie follow 
out a IraiiL of inctapliysieal reasoning, or solve a luatho 
malical problem, or retlect on God^ or admire a grand 
natural scene. Some apes, however, would probaldy de* 
elaro that they could and did admire the beauty of the coh 
ored skill and fur of tlielr pai^tners in marriage. They 
would admit, that thongli they coubl make other apes 
Understand by cries some of their perceptions and simpler 

The Duke of (* Piimcvul Mlio; ISOH, p, 188) has some gooJ 

inarke ou the contest in man’s nature between right and wrong. 
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\vaiitSj the notion of expressing definite ideas by definite 
sounds had never crossed tlidi* minds. They might insist 
tliat they were ready to aid their fellow-apes of tiic same 
troop in many ways, to risk their lives for them, and to 
take charge of their orphans ; but they would he forced to 
acknowledge that disinterested love for all living creatniTB, 
the most noble attribute of man^ was quite beyond their 
comprehension. 

Nevertheless the difference in mind between man and 
the higher animals, great' as it is, is certainly one of degree 
and not of kind. We have seen that the senses and intui- 
tions, the various emotions and faenlties, such as love, 
memory, attention, curiosity, imitation, reason, etc., of 
which man boasts, may be found in an incipient, or even 
sometimes in a well-developed condition, in the lower ani- 
mals, They are also capable of some inherited improve- 
ment, as wo see in the domestic dog compared with tlie 
wolf or jackal. If it bo maintained that certain powers, 
such as self-conscionsness, abstraction, etc., arc peculiar to 
man, it inav well be that these arc the incidental results 
of Other highly-advanced intellectual faculties ; and tlieso 
again are mainly the result of the continued use of a 
highly-developed language. At wliat age does the new- 
born infant possess tlie power of abstraction, or become 
self-conscious and reflect on its own existence? We can- 
not answer ; nor can we answer in regard to tbe ascending 
orsraiiLC scale. The lialf-iirt and half-instinct of laneruasre 
still bears the stamp of .its gradual evoliition. The en- 
nobling belief in God is ]iot universal with man ; and the 
belief in active spiritual agencies naturally follows from 
his other mental powerst The moral sense perhaps aflbrds 
the best and highest distinction between man and the 
lower animals ; but I need not say any thing on this head, 
as I have so lately endeavored to show that the social 
mstlncts — the prime principle of man’s moral coiistb 
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rutioii — witii tlio aid of actiYC intellectual fiowers and 
the efibcta of haLit, naturally lead to the golden rule, 
ye T\"0iild that men should do to yoiT, do ye to them like- 
wise ; ” and this lies at the foundation of morality. 

In a future chapter I shall make some few remarks on 
the probable steps and means by which tlie several mental 
and moral faculties of man have been gradually evolved. 
That this at least is possible ought not to be denied, when 
w^e daily sec their development in every infant ; and when 
wc may trace a perfect gradation from the mind of au 
utter idiot, low'Cr than that of the low'est animal, to the 
mind of a ^fewtom 



** ^Tlie Thoughts of Marcus Aurelius/ etc., p. lau. 
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CIIArTEll IV. 

0$S TUE itA3JNEli OF DEVELOPMENT OP MAN FROM SOME 

LOWER FORM. 

Variability of Body and Mind in Man.^ — InberlUncc. — Causes of Varia- 
bility.— Laws of Variation tbs same !n Man as in the Lower Animals. 
— Direct Action of tlio Conditions of Life. — Effects of the Increased 
Use and Disuse of Parts* — Arrested Development. — Reversion. — Cor- 
related Variation. — Rate of Increase. — Checks to Increase. — Natural 
Selection. — I^Ian the moat Dominjnit Animal in the World, — Impor- 
tance of Ilia Corporeal Structure.^ — The Causes which have led to hia 
becoming erect. — Consequent Changes of Structure. — Decrcaao in 
Size of the Canine Teeth, — Increased Size and Altered Shape of tho 
Skull, — ^Nukedneas. — Absence of a Tail, — Defenceless Condition of 
Man. 

"SVe have seen in tke first ckaptcr that tlie koinological 
structure of man, Lis emkryologioal development and Ike 
rudiments which ke still retains, all declare in the plainest 
manner that he is descended from some lower form. The 
possession of exalted mental powers is no insnperahle oh- 
jection to this conclusion* In order that an ape-like crea- 
ture should have been transformed into man, it is neees- 
eary that this early form, as well as many successive lints, 
should all have varied in mind and body. It is impossible 
to obtain direct evidence on this head ; hut if it can be 
shown that man now varies — that his variations arc in- 
duced by the same general causes, and obey the same 
general laws, as in the case of the lower animals — there 
can be little doubt that the preceding intermediate links 
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varied in u like nianacr. 



The variations at each 



succes- 



sive stage of descent must, alsOj have been in some mau- 
iicr accumulated and fixed. 

The facts and concluBions to be given in this chapter 
relate almost exclusively to the probable means by which 
the transformation of man has been effected, as far as his 
bodily structure is concerned. The following, chapter will 
bo devoted to the develojiment of liig intellectual and 
moral faculties. But the present discussion like-vvisc bears 
on tlic origin of the different races or species of mankind, 
w'hit^hcver term, may be preferred. 

It is manifest that man is iio\v subject to much varia- 
bility, No tw o individuals of the sainc race arc quite 
alike. "Wc may compare millions of faces, and each will 
be distinct. There is an equally great amount of diversity 
in the propoitions and dimensions of the various parts of 
the body j the length of the legs being one of the most 
variable points, ‘ Although in sonic quarters of the w orld 
an elongated skull, and in other quarters a short skull pre- 
vails, yet there is great diversity of shape even Tvithin the 
limits of the same race, as w illi the aborigines of Amerioa 
and South Australia — -the latter a race ^'probably as pure 
and homogeneous in blood, customs, and language, as any 
in existence ” — and even with the inhabitants of so con- 
lined an area as the feandwich Islands,^ An eminent den- 
tist assures me tliat there is nearly as much diversity in 
the teeth as in the features. The chief arteries so fre- 
quently run ill abnormal conn^es, that it lias been found 
useful for surgical purposes to calculate from 12,000 



iHVGstigations in Militury ami Anthropolog. Statistics of Anicrk'iUi 
S<)]diers,’ by B. A. (lOuM, 136&, p. 256. 

tv ith respect to tlio “ Cranial forms of the Aracrican ftboiigiuesf’ 

see Dr, Aitkcm Moigs in 'Troc, Acad. Kut Sci.’ Thtladclphia, May, 1S66. 

t n tbe Australians, see Huslcj, in hyeirg ' Antiquity of Man/ lS63,r^ 8b 

11 t IG Sandii^ich l^ilandGrs, Prof. J, Wvmani * Observations on Crania,' 
Boston, 1808, p. Ig. 
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corpses liow often cacli course prevails,’' The muscles are 
eminently variable ; thus those of the foot were found by 
Prof Turner* not to be strictly alike in any two out of 
fifty bodies ; and in some the deviations were considerable. 
Prof, Turner adds that the power of performing the ap- 
propriate movements must have been modified in accord- 
ance with the several deviations, Mr, J, Wood has re- 
corded® the occurrence of 295 muscular variations In 
thirty-six subjects, and in another set of the same number 
no less than 558 variations, reckoning both skies of the 
body as one. In the last set, not one body out of the 
thirty*six w'as found totally wanting in departures from 
the standard descriptions of the muscular system given 
in anatomical text-books,” A single body presented the 
extraordinary number of twenty-five distinct abnormalU 
ties. The same muscle sometimes varies in many ways : 
thus Prof. Macalistor describes ® no less than twenty dis- 
tinct variations in the j:)almaris accessorius. 

T1 le famous old anatomist, Wolff,’ insists that the in- 
tornal viscera are more variable than the external parts: 
- ^uUa pariimla est qtm non aliter et aliter in alUs sc 
habeat hominibus. He has even written a treatise on the 
choice of typical examples of the viscera for representation. 
A discussion on tlie beau-ideal of the liver, lungs, kidneys, 
etc,, as of the human face divine, sounds strange in our 
ears. 

Tlic variability or diversity of tlie mental faculties in 
mc‘n of the same race, not to mention the greater differ- 
ences betwx'on the men of distinct races, is so notorious 

% 

^ ^Aiiiitoiny of the Arteries/ by K Qufiie. 

^ ‘TraDsait. Royal Soc.* Edinburgh, ydI pp, 175, 189. 

^ ‘ Proc. Hoyal Soc.' 18GY, p, C14 ; al=^o 1868, pp, 483, 524, There ia 
B previous paper, 1806, p. 229* 

^ *Proc. H. Irish Acad emy,’ vol. ISOS, p* 141. 

’ * Act. Acad.,’ Petersburg, 177S, part ii. p. 217* 
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that not a word need here be said. So it is with the lower 
aiiimalSj as lias been illustrated l>y a few examples in the 
last chapter. All wlio have had charge of menageries 
admit tliisfact, and wc see it plainly in our dogs and otlier 
domestic animals. Brehin especially insists that each in- 
dividual monkey of those whieli he kept under conJlnG- 
ment in Africa had its own peculiar disposition and tem- 
per : he mentions one baboon remarkable for its hiffh hi- 
teliigencc; and the keepers in the Zoological Gardens 
pointed out to me a monkey, belonging to the New World 
division, eqnally remarkable for intelligence. Henggor, 
also, insists on the diversity in the various mental charac- 
ters of the monkeys of the same species which he kept ill 
Paraguay; and this diversity, as he adds, is partly innate, 
and partly the result of the manner in which they have 
hoen treated or educated.* 

I have elsewhere* so fully discussed the subject of In- 
lu?Titance that I need here add hardly any thing, A 
greater luirnber of hicts have been collected Avith respect 
lo the transmission of the most tricing, as well as of the 
most important characters in man than in any of the lower 
animals ; tlioiigli the facts are copious enough with respect 
to the latter. So in regard to mental qualities, their trans- 
mission is manifest in our dogs, horses, and other domes- 
tic animals. Besides special tastes and habits, general in- 
telligence, courage, bad and good temper, etc., arc cer- 
tainly transmitted. T\^ith man Ave sec similar facts in al- 
most every family ; and we now knoAV through the admi- 
rable labors of Mi% Galtoii that genius, which implies a 



BichiD, riiiorlebonjMJ. i, s, 53^ 37^ Itcngger, ^ Siiu jotluere von 
Para^luj/ 8 . 57. 

A ariatioii of Aiiimals aod Phints under* Domes ticatlou/ vol. ii. ohap. 

3Ui. 

neredilai j Gciilua : an luquiry iuto its aud Consoqueneca,' 
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Cjur. IV,] 



MANNER OF DEVELOrMENT, 



lOf 



’wonderfully complex combination of high faculties, tends 
to be inherited ; and, on the other hand, it is too certain 
that insanity and deteriorated mental powers likewise run 
in the same families. 

With respect to the causes of variability we are in all 
cases very ignorant ; but we can Bce that iii man as in the 
lower animals, they stand in some relation with the con- 
ditions to which each species has been exposed during 
BCYcral generations* Doracsticated animals vary more 
than those in a state of nature ; and this is apparently due 
to the diversified and changing nature of thedr conditions. 
The diftbrent races of man resemble in this respect domes- 
ticated animals, and so do the individuals of the same 
race when inhabiting a* very wide area, like that of 
America, We see the influence of diversified conditions 
in the more civilized nations, the’ members of which be- 
long to different grades of rank and follow different occu- 
pations, presenting a greater range of’ character than the 
members of barbarous nations, _ But the uniformity of 
savages has often been exaggerated, and in some cases can 

B # a. 

liardly be said to exist, It is nevertheless an error to 
speak of man, even if we look only to the conditions 
to which he has been subjected, as ‘‘far more domesti- 
cated ’’ than any other animal. Some savage races, such 
as the Australians, are not exposed to more diversified 
conditions than are many species which have very wide 
ranges. In another and much more important respect, 
man differs widely from any strictly-domesticated animal j 

Mr, Bates remarks The Naturalist on the Amazous^^ 1863, voL il 
p. respect to ihc Imliana of the same South-Ajuctican tribe, 

“No two of them were at all simUar in the shape of the head ; one man 
had an oval visage with fino features, and another was quite Mongolian 
ill breadth and prominence of check, spread of nostrlLsj and obliquity of 
i-yes,” 

Blum enbach, ‘Treatises on Anthropology Eiig. translat.^ 18G6, p. 205- 
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for bis brcediiis bas not been controlled, cither tlirouirh 
luetLodlcal or unconscious selection, !No race or boOy ol 
men has been so comxilctely subjugated by other men, 
that certain individuals have been preserved and thus un- 
coiiscioiLsly selected, from being in some way more useful 
to their jnasters. Nor have certain male and female in- 
• dividuals been intentionally picked out and matched, ex- 
cept in the Tvell-knoTvn case of the Prussian grenadiers; 
and in this case man obeyed, as might have been expect- 
ed, the la^v of methodical selection; for it is asserted that 
many tall men were reared in the villages inhabited by 
the grenadicis with their tall wives. 

If ^we consider all the races of man, as forming a single 
species, his range is enormous ; but some separate races, 
as the Americans and Polynesians, have very wide ranges. 
It is a well-koowm law^ that widtdy-ranging species are 
much more variable than species wdth restricted ranges ; 
and the variahility of man may with more truth be com- 
pared with tliat of widely-ranging species, than with that 
of domesticated animals. 

Not only does vailability appear to be induced in man 
and the lower animals by the same general causes, but in 
both the same characters are affected in a closely aualo* 
gous manner* This has been proved in such full detail 
by Godron and Quatrefages, that I need here only refer 
to their works*^® IMonstrositios, which graduate into 
slight variations, are likewise so similar in man and the 
lower animals, that the same classification and the same 
terms can be used for both, as may be seen in Isidore 
Geoffroy St.-llilaire’s great ivork.** This is a necessary 

Godron, * be TEspbe^/ ISBO, toin- Vi, livre 3. QiuitrcfagcSj ‘LniU 
(le PEspbee Humainc!,’ 1861* Also Lectures on Antlimpology) given in 
the *Kcvue dea Cours Sckutiliquca,’ 18GC-13G3. 

Geii* et Parti des Anomidka de rOrgaaLsaliou/ in three vol 
uuie^, tom. L 18S2* 
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consequciico of tho same lawa of change prevailing 
throughout the animal kingdom. In my work on the 
variation of domestic animals, I liave attempted to ar- 
range in a rude fashion the laws of variation under 
the following heads: The direct and definite action of 
changed conditions, as shown by all or nearly all the in 
dividuals of the same species varying in the same manner' 
under the same circumstances. The effects of the long- 
continued use or disuse of parts, TJie cohesion of liomoh 
ogous parts. The variability of multiple parts. Com- 
pensation of growth \ but of this law I have found no 
good instances in the case of man. Tho effects of the me- 
chanical pressure of one part on another ; as of the pelvis 
on the cranium of the infant in tlie ■womb. Arrests of de- 
velopment, leading to the diminution or suppression of 
parts. The reappearance of long-lost characters through 
reversion. And lastly, correlated variation. All these 
so-called laws apply equally to man and the lower ani- 
mals; and most of them even to plants. It w^ould be 
superfluous here to discuss all of them ; but several arc 
so important for iis, that they must be treated at consider- 
able length. 

The direct and dt^mie action of changed conditions . — 
This is a most perplexing subject. It cannot be denied 
that changed conditions produce some effect, and occa- 
sionally a considerable effect, on organisms of all kinds : 
and it seems at first probable that, if sufficient time were 
allowed, this would be the invariable result* But I have 
failed to obtain clear evidence in favor of this conclusion ; 
and valid reasons may be urged on the other side, at least 

I have fully discussed these laws in my ^ Variation of Animals and 
Plants under Domes t [cation/ vol. it chaps. 3 cxii. and xxiiL M* J* 

* Durand has lately (IS6S) published a. valuable essay, ‘De Hnilucnce dcs 
MiUeux,' etc* lie lavs irnich stress on the nature of the soil. 
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as far as the hmumerahle structures are concerned, which 
are adapted for special ends. TJierc can, liowevcr, he no 
doubt that changed conditions induce an almost indefinite 
amount of fluctuating yariabilitVj hj winch the whole or- 
ganization is rendered in some degree plastic. 

In the United States, above 1,000,000 soldiers, who 
^^e^ve<l in the late war, w^re measured, and the States in 
which they were born and reared recorded/" From this 
astonisbing number of observations it is proved that local 
influences of some kind act directly on stature; and wo 
fur til cr learn that “ the State ivhere the pliysical growth 
lias in great measure taken j>lace, and the State of biith, 
w hiclx indicates the ancestry, seem to exert a marked in- 
flucnce on the stature,” For instance, it is established, 
that residence in the Western States, during the years 
of growth, tends to produce increase of stature.” On the 
other hand, it is certain that with sailors, tlieir manner of 
life delays groTvth, as shown by the great difference be- 
tween the statures of soldiers and sailors at the ages of 
seventeen and eigliteen years.” Sir. Ik A, Gouhl en- 
deavored to ascertain the nature of the influences wlucli 
thus act on stature; but he arrived only at negative 
results, namely, that they did not relate to climate, tLe 
elevation of tho land, soil, or' even “in any controlling 
degree ” to tho abundance or need of the comforts of life. 
This latter conclusion Is directly opposed to that arrived 
at by Villennu from the statistics of the height of the con- 
scripts in different parts of France, When w^e compare 
tho differences in stature between tlie Polynesian chiefs 
and the lower orders w'ithin the same islands, or between 
the inhabitants of tbe fertile volcanic and low barren 
coral islands of the same ocean,” or again between the 

* Invcsligationg in Military anil Antbrop* Statisties/ etc., 13G9, by 
D. A. Could, pp, 03, 107, 120 , IBl, 131. 

For tbe Polynesians, see rriobard’'s ‘ Fliysical of 
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Fucgians on the eastern and western shores of their 
ooimtryj where the means of subsistence are very dif- 
ferent, it is scarcely possible to avoid the conclusion that 
better food and greater comfort do influence stature. 
But the preceding statements show how difficult it is 
to arrive at any precise result. Di\ Beddoe has lately 
proved that, with the inhabitants of Britain, residence in 
town and ceidain occupations have a deteriorating ii> 
fluence on height ; and he infers that the result is to a 
certain extent inherited, as is likewise the case in the 
TTnited States* Dr, Beddoe further believes tliat wherever 
a “race attains its maximuni of physical developTuent, it 
rises highest in energy and moral vigor/* 

Whether external conditions produce any other direct 
effect on man is not known. It might have been expected 
that differences of climate would have had a marked in- 
fluence, as the lungs and kidneys are brought into fuller 
activity mider a low temperature, and the liver and skin 
under a high one/* It was formerly thought that the 
color of the skin and the character of the iiair were de- 
termined by light or heat; and although it can hardly he 
denied tliat some effect is thus produced, almost all ob- 
servers now agree that the effect has been very small, 
even after exposure during many ages. But tliis subject 
vii\l be more properly discussed when we treat of the dif- 
ferent races of mankind. With our domestic animals 
there are grounds for believing that cold and damp direct- 
ly aflfect the growdh of the hair; but I have not met with 
any evidence on this head in the case of man* 

voL V, 1847, pp, 145^ 283. Also Godron, TEaptce,’ tom, ii, p. 280, 
There is also a remarkable difference in appearance between the elosely- 
illied Hindoos inhabiting the Upper Ganges and Bengal ; see Elphin- 
stone’s ‘History of India,’ toI i. p. 324, 

Memoirs, ‘ Anthropolog, Soc.’ vol. iii, 18G^-’60, pp. 061, 565, G67. 

Dr, Brakenridge, ‘ Theory of Diathesis,’ ‘Medical Times,’ June IQ 
snd July 17, 1S09. 
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£Jffecis of the hicremed The ami 1) la use of Parts , — 
It is -well knoiflrn that use strengtlieua the muscles iu the 
individual, and complete disuse, or the destruction of the 
proper nerve, weakens them* When the eye is destroyed 
the optic nerve often becomes atrophied* When an artery 
is tied, the lateral channels increase not only in diameter, 
but in the thickness ansi strength of tlieir coats* When 
one kidney ceases acting from disease, the other increases 
in size and does double work. Bones increase not only in 
thickciess, but in length, from carrying a greater weight**'^ 
Diflercnt occupations habitually followed lead to changed 
proportions in various parts of the body* Thus it was 
clearly ascertained by the United States Commission^' 
that the legs of the sailors employed in the late war were 
longer by 0,217 of an iiicli than those of the soldiers, 
though the Bailors were on au average shorter men ; 
whilo their arms were shorter by 1,00 of an inch, and 
therefore out of proportion shorter in relation to their 
lesser height* This shortness of the arms is apparently 
due to their greater use, and is an unexpected result ; hut 
sailoi’S chiefly use their arms in pulling and not in sup- 
porting weights* The girth of the neck and the depth of 
the instep are greater, while the circumference of the 
chest, waist, and hips, is less in sailors than in soldiers, 

AV hether the several foregoing modifications would he* 
come hereditary, if the same habits of life were followed 
during many generations, is not known, but is probable* 
llcngger'’“ attributes the thin legs and thick arms of the 
Payaguas Indians to snccesslve generations havung passed 

I giTTCiTi fiutlioritiGS for iboge scv^sral fltateiMQnts in my ^ Varia- 
tion of Animals under Domestication,^ voL ii. pp. 297-300* Dr. Jaeger, 

“ Ueber das Langonwaclisthum der Knochen/^ * Jonakchcu Zeitsclirift; 
K V, Heft I 

^ InTcstigations; etc. By B. A, Gould, 1S09, p. 238, 

** *■ Sangclhicrc von Paragiiay,’ 1S30, s. 4. 






Chap. IVJ 



HA]^NER AN^D DEVELOPMENT. 



113 



nearly tlioir 'wiiolc livc6 in canoes, witli tlieir lower 
extremities motionless. Other writers have eoiue to a 
similar conclusion in other analogous cases. According 
to Cranz,"*® who lived for a long time with the Esquimaux, 
*‘thc natives believe that ingenuity and dexterity in seal- 
catching (their highest art andviitue) is hereditary ; tliere 
is really something in it, for the son of a celebrated seal- 
catcher will distinguish himself thoiigli he lost lus father 
in childhood.’’ But in this case it is mental aptitude, 
quite as much as bodily structure, which appears to be 
inherited. It is asserted that the hands of English labor- 
ers are at birth larger than those of the gentry.^* From 
the correlation which exists, at least in some cases, be- 
tween the development of the extremities and of the jaws, 
it is possible tha^ in those classes which do not labor much 
with their hands and feet, the jaws would be reduced in 
size from this cause. That they are generally smaller in 
refined and civilized men than in hard-w^orhing men or 
savages, is certain. But with savages, as IMr. Herbert 
Speneer^^ has remarked, the greater use of the jaws in 
chewing coarse, uncooked food, 'would act in a direct man- 
ner on the masticatory muscles and on tlie bones to which 
they are attached. In infants long before birth, the skin 
on the soles of the feet is thicker than on any other part 
of the body ; and it can hardly he douhted that this is 
due to the inherited effects of pressure during a long 
series of generations. 

It is familiar to every one that watchmakers and en- 
gravers are liable to become short-sighted, while sailors 
and especially savages arc generally long-sighted. Short- 

^History of GrecnlaDd/ Eng. translat, ItG?, roL L p. 230. 

‘Intermarriage.^ By Alex. Walker, 1838, p. 377. 
ss 1^10 Variation of Animals under Domes ticationj^ vol. i. p, 173 

*Principlefl of Biologyi* vol i. p. 455. 

Pnget, ‘ Fjectures on Surgical Patliology/ voL i. 1853, p. 209. 

0 
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Sight and long-sight certainly tend to fee inherited*^" The 
inferiority of Europeans, m comparison -until savaf^os in 
eye-sight and in the other genses, is no doubt the accumu- 
lated and transmitted effect of icssened use during many 
generations ; for Kengger’* states that he has repeatedly 
observed Europeans^ who had been brought up and spent 
their whole lives with the wild Indians, who nevertheless 
did not equal them in the sharpness of their senses* The 
same naturalist observes that the cavities in the skiill for 
the reception of the several sense-organs arc larger in the 
American ahorigines than in Europeans- and this no 
doubt indicates a eoiTcsponding difference in the dimem 
sions of the oi-gans themselves* Elumcnbach has also re- 
marked on the large size of the nasal ca\itics in the skulls 
of tlie American aborigines, and connects this fact wdth 
their remarkably acute pow-er of smell The Mongolians 
of the plains of Northern Asia, according to Pallas, have 
wonderfully perfect senses j and Prichard believes that the 
great breadth of their skulls across the zygomas follows 
from theirliighly-dcvelopcd sense-organs*'^'’ 

The Quechua Indians inhabit the lofty plateaux of 
I*eru, and Alcide d’Orbigny states that from continually 
breathing a highly rarefied atmosphere they luave acquired 
cliestB and lungs of extraordinary dimensions. Tlie cells, 

TLg \ ariation of Animala under Dome^slication,^ toL ii. p. 8. 

Siiugetliiere von Paraguay s. 8, 10. I have had good oppoHuni- 
tica for obeerving the extraordinary power of eyesight ici the Fuegians. 
See also Lawrence (VLecturca .on Physiology/ etc,, 1S22, p, 404) on this 
same eubjecL M. Giraud-Toulon has recently collected ('Eeme des 
Coura Scientifiques/ 18^0, p. 025) a large and Valuable body of evidence 
proving that tho cause of aliort^sight, C7Vs( le travail am<!u, de prhJ^ 

1 richard, *Phys. Hist, of Mankind/ on tho authority of ElumcU'' 



Quoted by Pridiaid, ' Kesenrehes into the Pliys. Hist of Mankind, 
vol. V, p, 403, 
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also, of tlie lungs are larger and more numerous than hi 
Europeans. These observations have been doubted j but 
Mr. D. Forbes carefully measured many Aymaras, an allied 
race, living at the height of between ten and fifteen thou- 
sand feet I and he informs me that they diSbr conspicu- 
ously from the men of all other races seen by him, in the 
circumference and length of their bodies. In his table of 

O 

measurements, the stature of each man is taken at 1,000, 
and the other measurements are reduced to this standard. 
It is here seen that the extended arras of the Ayraaras are 
shorter than those of Europeans, and much shorter than 
those of Negroes, The legs are likewise shorter, and they 
present this remarkable peculiarity, that in every Aymara 
measured the femur is actually shorter than the tibia. On 
an averaire the lenecth of the femur to that of the tibia is 
as 211 to 252 ; while in two Europeans measured at the 
same time, the femora to the tibiie "were as 244 to 230 ; 
and in three Neerroes as 25S to 241. The humerus is like- 
wise shorter relatively to the forearm. This shortening 
of that part of the limb which is nearest to the body, ap- 
pears to be, as suggested to me by Mr. Forbes, a case of 
compensation in relation with the greatly-mcrcased length 
of the trunk. The Aymaras present some otlier singular 
points of structure, for instance, the very small projection 
of the heek 

These men arc so thoroughly acclimatized to their cold 
and lofty abode, that when formerly carried downi by the 
Spaniards to the low eastern plains, and when now tempt- 
ed down by high wages to the gold-i^vashings, they suffer 
a frightful rate of mortality- freverthclcss, Mr. Forbes 
found a few pure families which had survived during two 
generations ; and he observed that they still inherited 
iheir characteristic peculiarities. But it ivas manifest, 

Mr.Forbca’fl valuable paper ia now published in the ‘Journal of the 
Ethnological Soc. of London,’ now Bcries, vol ii, 1S70, p. 193. 
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even witlioiit measurenicntj that tliese peculiarities Lad all 
decreased ; and on measurement their bodies were found 
not to be bo much elongated as those of the men on the 
high plateau ; wWile their femora had hecome somewhat 
longthenedj as had their tibiffi, but in a less degree. The 
actual measnrementa may be seen by cousuhiiig Mr. 
Forbes’s memoir. From these valuable observations, there 

■ iT 

can, I thinkj be no doubt that residence during many gen- 
erations at a great elevation tends, both directly and indi- 
rectly, to induce inlicritod modifications in the proportions 
of the body,” 

Although man may not liavc been much modified dur- 
ing the latter stages of his existence through the increased 
or decreased use of parts, the facts now given show that 
his liability in this respect has not been lost ; and we posi- 
tively know that the same law holds good with the lower 
animals. Consequently we may infer that, when at a re- 
mote eijoch the progenitors of man were in a transitional 
state, and were changing from quadrupeds into bipeds, 
natural selection >vould probably have been greatly aided 
by the inherited efibets of the increased or diminished use 
of the difierent parts of the body, 

^irresfs of Dt'otlopment, — i^jrested development dif- 
fers from arrested growth, as parts in the former state 
continue to grow while still retaining their early condi- 
tion. \ arlons monstrosities conic under this head, and 
some are knowm to be occasionally inherited, as a cleft- 
palate, It will suffice for our purpose to refer to tlie 
arrested brain-development of microcephalous idiots, as 
deseribed in Vogt’s great memoir,®" Their skulls arc 

I 

^Dr, '^Vilckeng (‘ LaDdwirthacliaft. Wocheublntt,’ No. 10, 1 SCO) baa 
b.toly publbliod an interesting essay sbowing how domestia nuitnals, 
ivhieU live in mountainoug regiong, have tlieir frames tnodified, 

“ ‘ifeuioire sur lea Microe^phalea,' 1S6T, pp. GO, 125, 1^1, 
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smallerj ami the conyoliitions of tlio Lraiii arc less com- 
ploXj than in iiomial men* The frontal sinus, or the pro- 
jection over the eyehrows, is largely developed, and the 
jaws are prognathous to an “ effrayant^^ degree ; so that 
tlicse idiots somewhat resemhlo the lower types of man- 
kind. Their intelligence and most of their mental facul- 
ties are extremely feehle* They cannot acquire the power 
of speech, and arc wholly incapahlc of prolonged atten- 
tion, but are much given to imitation. They are strong 
and remarkably active, contmually gambolling and jurn2> 
iiig about, and making grimaces. Tliey often ascend 
stairs on all-fours ; and are curiously fond of climbing up 
furniture or trees. We are thus reminded of the dcliglit 
sliown by almost all boys in climbing trees; and this 
again reminds us how lambs and kids, originally alpine 
animals, delight to frisk on any hillock, howevei small. 



Many of the cases to be here given might 
Iiavc been introduced under the last heading. Whenever 
a structure is arrested in its development, but still con- 
tinues growing until it closely resembles a corresponding 
structure in some lower and adult member of the same 



group, we may in one sense consider it as a case of rever- 
sion. The lower niembcra in a group give us some idea 
how the common progenitor of the group was probably 
constructed ; and it is hardly credible that a part arrested 
at an early phase of embryonic development should be 
enabled to continue growing so as ultimately to perform 
its proper function, unless it bad acquired this power of 
continued growth during some earlier state of existence, 
when the pr^esent exceptional or arrested structure was 
normah The simple brain of a microceplialous idiot, in as 
far as it resembles that of an ape, may in this sense be 
said to otfer a case of reversion. There arc other cases 
which come more strictly under our present heading of 
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reversion* Certain structures, regularly occurring in the 
lower memhora of the group to which mau hclongs, occa- 
sionally make their appearance in him, though not found 
in the normal human embryo ; or, if present in the nor- 
mal Iminan embryo, they become developed in an abnor- 
mal manner, though this manner of development is proper 
to the lower members of the same group* These remarka 
will bo rendered clearer by the following illustrations* 

In various mammals the nterua graduates from a double 
organ with Uvo distinct orifices and two passages, as in the 
mai'supialSj into a single organ, showing no signs of double- 
uess except a slight internal fold, as in tlie higher apes and 
man. The rodents exhibit a perfect series of gradations 
betiveea these two extreme states* In all mammals the 
uterus is developed from two simple primitive tubes, the 
inferior portions of %vhich form the cornua; and it is in 
the words of Dr. Farre *‘by the coalescence of the Uvo 
cornua at their lower extremities that the body of the 
uterus is formed in man ; wdiile in those animals in w^hich 
no middle portion or body exists, the cornua remain un- 
united. As the development of the uterus proceeds, the 
two cornua become gradually shorter, until at length they 
arc lost, or, as it were, absorbed into the body of tlie 
uterus,^ The angles of the uterus are still produced into 
cornua, even so high in the scale as in the lower apes, aud 
their allies the lemurs. 

Kow in women anomalous cases are not very infre- 
quent, in which the mature uterus is fiirnished with cor- 
nua, or is partially divided into two organs ; and such 
cases, according to 0>ven, repeat “the grade of concen^ 
trativc development,” attained by certain rodents* Hero 
perhaps w e liave an instance of a simple arrest of embry- 
omc development, wdtb subsequent growth and perfect 
functional development, for either side of the partially 
double uterus is capable of performing the proper office 
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of gestation. In otiicr and rarer cases, two distinct liter* 
iue cavities are formed, each having its proper orifice and 
]>assage,®* No such stage is passed lli rough during the 
ordinary development of the embryo, and it is difficult to 
believe, though perhaps not impossible, tliat the two sim- 
ple, minute, primitive tubes could know how (if sneb an 
expression may be used) to grow into two distinct uteri, 
each with a well-constructed orifice and passage, and each 
furnished with numerous muscles, nerves, glands and yes- 
eels, if they had not formerly passed through a similar 
course of development, as iix the case of existing marsu- 
pials. No one will pretend that so perfect a structure as 
tho abnornal double uterus in woman could bo the result 
of mere chance* But the principle of reversion, by which 
loner-lost dormant structures are called back into exist- 
enoe, might serve as the guide for the full development 
of the organ, even after the lapse of an enormous interval 

of time. 

Prof. Canestrini,^^ after discussing llie foregoing and 
various analogous cases, arrives at the same conclusion as 
that just given. lie adduces, as another instance, the 
malar bone, which, in some of the Quadrumana and other 
mammals, normally consists of two portions. This is its 
condition in the two-mo ntbs-old human foetus ■ and thus it 
sometimes remains, through arrested development, in man 
when adult, more especially in the lower prognathous 
races. Hence Canestriui concludes that some ancient 

See Dr. A. Farre’a well-known article in the ‘ Cjclop. of Anat. and 
rhjs.’ voL V, 1859, p. 642. Owen, * Anatomy of Vertebrates,' toI. iii. 

p. 6SY* Prof. Turner in ‘Edinburgh Medical Journal/ Feb. 1S65. 

* Annuario della Soc. del Naturalist! in Modena/ 18G7, p. SS, Prof. 
Caneatrmi glvea extracts on this subject from various anthorities. Lau- 
rillard remarks that, as he has found a complete similarity in the fonn, 
proportions, and connection of the two malar bones in several human 
subjects aud in certain apes, he cannot consider this dispoaition of the 
parts as simply accidental. 
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progenitor of man must have pojsscseetl this Lone nor- 
mally divided into two portionSj which snhsequentiy be- 
came fused together. In man the frontal bone consists of 
a single piccCj but in the embryo and in childrcHj and in 
almost all the lower mammalSj it consists of two pieces sepa- 
rated by a distinct suture. This suture occasionally per- 
gists, more or less distinctly, in man after maturity, and 
more frequently in ancient than in recent crania, especially 
as Canestrimhas observed in those exhumed from the Drift 
and belonging to the brachyceplialic type. Here again he 
comes to the same conclusion as in the analogous ease of 
the malar hones. In this and other instances presently to 
be given, the cause of ancient races approaching the lower 
animals in certain characters more frequently than do the 
modern races, appears to be that the latter stand at a 
somewhat greater distance in the long line of descent 
from their early semi-hum an progenitors. 

Various other anomalies in man, more or less anal- 
ogous with the foregoing, liaye been advanced by dit- 
ferent authors” as cases of reversion; but these seem not 
a little doubtful, for we have to descend extremely low in 
the mammalian series before wc find such structures nor- 
mally present*®^ 

A vIjoIc Bcrica of cases is given by Isid. GeofTroy St.-Ilikire, 
*Hist, dc9 AnomaUcs/ tom. iii. p. 

In my * Yariation of Animals under Domestication* (toI. iL p. 57) 
I attributed the not very rare cases of supernumerary mammse in women 
to reTcrsion. I was led to this as a probable conclusion, by the additional 
mammae being generally placed Eymmetrically on the breast, and more 
especially from one case, in which a single efficient mamma occurred iu 
the ingninal region of a woman, the daughter of another woman with 
Bupernumerary mammon. But Prof. Preyer (* Dcr Kampf nm das Dascin,.* 
1BG9, s. 45) siatea that mammm erraticai have been known to occur in 
other situations, even on the back \ so that the force of my argument ia 
greatly weakened or perhaps quite destroyed. 

W ith much licsitation I, in the same work (vol. ii., p. 12), attributed 
the frequent cusses of polydactylisin in men to reversion. I was parllj' 1*^^ 
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III man the canine teeth arc perfectly cfficlGiit iustrii- 
inonts for mastication. But their true canine characterj as 
Given®® reniarkSj “is indicated by the conical form of the 
crown, which terminates in an obtuse pointjis convex out- 
ward and flat or subconcavc witliiUj at the base of whicli 
surface there is a feeble prominence- The conical form is 
best expressed in the Molanian raceSj especially the 
Australian* The canine is more deeply implantcdj and by 
a stronger fang, than the incisors*’^ N CYcrthcless this tooth 
no longer serves man as a special weapon for tearing liis 
enemies or prey ; it may, therefore, as far as its proper 
function is concerned, be considered as rudimentary. In 
every large collection of human skulls some may be found, 
as Iliickcl*® observes, with the canine teeth projecting 
considerably beyond the others in the same manner, but 
in a less degree, as In the anthropomorphous apes. In 
these cases, open spaces between the teeth in the one jaw 
are left for the reception of the canines belonging to the 
opposite jaw. An interspace of this kind in a Kaffir skull, 

to this through Prof* Ovren'sJ statement, that some of the Ichtbyopterjgia 
possess more than five digits, and therefore, as I supposed, had retained 
a primordial eonditiun; but after reading Prof. Gegenbaur's paper 
JetLaischen Zeitsebrift,^ B. v. Bcft 3, a. 5-11), who is the highest author- 
ity in Europe on such a pointy and who disputes Owen^s conclusion, I see 
that it is extremely doubtful whether supernumerary digits can thus bo 
accounted for* It was the fact that such digits not only fre(iuently occur 
and are strongly inherited, but have the power of regrow Lh after amputa- 
tion, lilic the normal digits of the lower vertebrata, that chiefly led me to ’ 
the above conclusion* This extraordinary fact of their regrowth remains 
inexplicable, if Iho belief in reversion to some extremely remote pro- 
genitor must be rejected* I cannot, however, follow Prof* Gegenbaur in 
supposing that additional digits could not reappear through reversion, 
without at the same time other parts of the skeleton being Eimultaneous- 
*y and Bimilarly modified ; for single characters often reappear through 
reversion* 

‘Anatomy of Vertebrates,^ vol. iii* 18CS, p. 323, 

*Gencrcllc Momhologic,’ 1866, B. li* a, civ* 
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Hgured hy Wagner, h surprisingly wide*'' Conaideriiig 
how few ancient skulls have been examined in comparison 
with recent skulls, it is an iDteresting fact that in at least 
three cases the canines project largely; and in the Nau- 
lette jaw they are spoken of as enormous. 

The males alone of the anthropomorphous apes have 
their canines fully developed ; hut in the female gorilla, 
and in a less degree in the female orang, these teeth pro- 
ject coiiBiderably beyond the others; therefore the fact 
that women sometimes have, as I have been assured, con- 
siderably projecting canines, is no serious objection to the 
belief that their occasional great development in man is a 
case of reversion to an ape-like progenitor. He who rejects 
with scorn the belief that the shape of his own canines, 
and their occasional great development in other men, are 
due to our early progenitors having been provided with 
those formidahle weapons, will probably reveal by sneer- 
ing the line of liis descent. For, tlioiigh he no longer in- 
tends, nor has the power, to use these teeth as weapons, 
he will uncoil scioiisly retract his “ snarling muscles (thus 
named by Sir C. Bell)** so as to expose them ready for 
action, like a dog prepared to fight. 

Many muscles are occasionally developed in man, 
which arc proper to tlie Quadrumana or other mammals. 
Professor Ylacovich'* examined forty male subjects, and 
found a muscle, called by him the ischiopubic, in nineteen 
of them; in three others there was a ligament which 
represented this muscle; and in the remaining eighteen 
no trace of it. Out of thirty female subjects tliis muscle 
was developed on botfi sides in oidy two, but in three 

Carl Yogt^a ' Lecturca on HaHj' Eug, translut 1S04, p, 15 L 
C* Carter Blake, on a jaw from La Kaaletlc, * Antliropolog/Revlcw', 
lS6t, p. 205. Sckaaffliftuscn, ibid. 1868, p. 42G. 

The Anatomy of Expression,’ 1844, pp. 110, 131. 

<luotcd by Prof Cancstriiii in the VAtmuario,* etc., 186^, p. 90. 
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Others the rudmientary ligament was present. TJiis 
musclCj therefore, appears to he much more common in 
the male than in the female sex; and on tlie principle of 
the descent of man from some lower form, its presence can 
be understood ; for, it has hecn detected in several of the 
lower animals, and in all of these it serves exclusively to 
aid the male in the act of reproduction. 

Mr. J. Wood, in his valuable series of papers," has 
minutely described a vast number of muscular variations 
in man, which resemhie normal structures in the lower 
animals. Looking only to the muscles wMch closely re- 
semble tliose regularly present in our nearest allies, tlie 
Quadrumana, they are too numerous to be here even 
specified. In a single male subject, having a strong bodily 
frame aud well-formed skull, no less than seven muscular 
variations were observed, all of w hich plainly represented 
muscles proper to various kinds of apes. This man, for 
instance, had on both sides of his neck a true and fow^av- 

levator claviculm^^ such as is found in all kinds of 
aj>es, and which is said to occur in about one out of sixty 
Imman subjects." Again, this man had special ab- 
ductor of the metatarsal bone of the fifth digit, such 
as Prof, Huxley and Miv Flower have shown to exist 
uniformly in the higher and lower apes.’’ The hands aud 

These papers dcsciTc careful study by any one who desires to leam 
liow frequently our muscles vary, and in varyinf; come to resemble those 
of the Quadrumana. The following reference a relate to the few points 
touched on in my test, ‘Froc. Hoyal Soc.' vol s:iv. 18C5, pp. 
vol. XV. 1866, pp. 241, 242 ; vol. xt, 1867, p. B4i; vol svL 1868, p. 624. 
I may lierc add that Dr. Murio and Mr. Bt. George Mivart have shown in 
their Memoir on the Lemuroiclca (Transact. Zoolog. Boc/ vol viL 1369, 
p. 96), Low extraordinarily variable some of the rausclea arc in these aui- 
mals, the lowest members of the rrimates. Gradations, also, in the raua- 
clca leading to structures found in aminrnla still lower in tlie scale, are 
tmmcroua in the Lemuroidea. 

Prof Macalialer in ^Proc, R- IriHli Academy,- vol x. 1868, p. 124. 
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arms of man are eminently diarnctcristlc stnictnres, but 
Ihoir muscles arc extremely liable to vary^ bo as to re- 
semble the corresponding muscles in the lower animals." 
Such resemblances are cither complete and perfect or im- 
perfect, yet in this latter case manifestly of a transitional 
nature. Certain variations are more common in man, and 
others in woman, without our being able to assign any 
reason. Mr. Wood, after describing numerous cases, 
makes the following pregnant remark : “Notable depart- 
ures from the oi'dinary type of the muscular structures 
run in grooves or directions, which must be taken to in- 
dicate some unknown factor, of much importance to a com- 
prehensive knowledge of general and Bcientific anatomy-’’*® 
Tliat this unknowm factor is reversion to a former 
state of existence may be admitted as in the highest de- 
gree probable. It is quite incredible that a man should 
tlirough mere accident abnormally resemble, in no less 
than seven of his muscles, certain ajics, if there had heeii 
no genetic connection between them. On the other hand, 
if man is descended from some ape-like creature, no valid 
reason can be assigned whv certain muscles should not 

Prof. Macalister (ibisL p. 121) has tab^ihiteii his obsenratiotts, anti 
fiiidsj that muscular abnormal Uica are frequent in the forearms, 

eecondly m the face, thirdly in tho foot, etc. 

The Rev. Dr, Hau^bton, after givbig (‘ Froc. R, Irish Academy,’ 
Juno 2^, 1861, p. V15) a remarkable case of Yarlatlen in the hiunaii 
flexor poUkii adds; “This remarkable examplo ehows that man 

may somctuncs possess the arningeineDt of tendons of thumb and fingers 
characteristic of the macaque ; but whether such a case should be re- 
garded as a macaque passing upward into a man, or a man passing 
downward into a macaque, or aa a congenital freak of Nature, I cannot 
tLiidertake to say.^^ It is salisiactory to bear so capable an anatomL^t, 
nnd BO embittered an opponent of evolutioaisru, admitting ewen the poa- 
Bibility of either of his first propositions, Prof. Macalister ha^ also de- 
icribed (‘Proc. E. Irish Aead.’ yoI. x. 1SG4, p. 138) Tarmtiotis in the 
flexor poilicis remarkable from, their relations to the same muscle 

in the Quadrumana, 
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suddoiily reappear after an interval of many thonsaiul 
generations^ in the same manner as with lioraeSj asscs^ and 
imiles, dark*colored stripes suddenly reappear on the legs 
and shoulders, after an interval of hundreds, or more prob- 
ably thousands, of generations. 

These various cases of reversion are so closely related 
to those of rudimentaiY organa given in the first chapter, 
that many of them might have been iiidiflerently intro- 
duced in either chapter, Tims a human uterus furnislicd 
with cornua may be said to represent in a rudimentary 
condition the same organ in its normal state in certain 
mammals* Some parts which are riidinicntal in man, as 

the os COCCYX in both sexes and the mammm in the male 

*' 

sex, are always present ; while others, each as the siipra- 
cohdyloid foramen, only occasionally appear, and there- 
fore mijiht have been introduced under the head of rever- 
si on* These several reversionary, as well as tlie strictly 
rudimentary, structures reveal the descent of man from 
some lower fomi in an immistakahlc manner. 

Correlated Variatioyi , — In man, as in the lower ani- 
mals, many structures arc so intimately related, that w bcii 
one part varies so docs another, without our being able, 
in most cases, to assign any reason. We cannot say 
whether the one part governs the other, or w^hether both 
are governed by some earlier developed part. Various 
monstrosities, as I, Gcoffroy repeatedly insists, are thus 
intimately connected. Homologous structures are par- 
ticularly liable to change together, as wm see on the op- 
posite sides of the body, and in the upper and lower ex- 
tremities. Meckel long ago remarked that w^hen the 
muscles of the arm depart from their proper type, they 
almost always imitate those of the leg j and so conversely 
with the muscles of the legs* The organs of sight and 
Lcariog, the teeth and hair, the color of the skin and 
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haiPj color and coiietUiition, arc more or less correlated*” 
Prof. ScliaafThausen first drew attention to tlio relation 
apparently existing between a muscular frame and strong- 
ly-pronounced Bupra-orbital ridges, wliich are so char- 
acteristic of the lower races of mam 

Besides the variations which can he grouped with more 
or less probability under the forcgoiifg beads, there is 
a large class' of vaiiations which may be provisionally 
called spontaneous, for they appear, owing to our igno- 
rance, to arise without any exciting cause* It can, how- 
ever, bo shown that such variations, whether consisting 
of slight individual differences, or of strongly-marked 
and abrupt deviations of structure, depend much more 
on the constitution of tlio organism than on the nature 
of the conditions to which it lias been subjected.®*' 

Jiate of Increase . — Civilised populations have been 
known under favorable conditions, as in the United States, 
to double their number in twenty-five years; and, ac- 
cording to a calculation by Euler, this might occur in a 
little over twelve years, At the former rate the present 
population of the United States, namely, thirty millions, 
would in 65? years cover the Avholc terraqueous globe so 
thickly, that four men would have to stand on each square 
yard of surface. The primary or fundamental check to 
the continued increase of man is the difficulty of gaining 
subsistence and of living in comfort. We may infer that 
this is the case from what we see, for instance, in the 
United States, where subsistence is easy and there is 

Tlie authorities for these Bevcml statementa aro f^Ivcn iu my 
^ Variation of Animals under Domestication/ toI. Li, pp, 320-335, 

This whole subject has been discussed in chap, ixiii, voL Li, of my 
^Variation of Animaig nud Plants under Domestication/ 

See the evcr-tneraorable * Essay on the Pi iuciple of Population,’ 
by the Rev, T, Malthus, voh i, 1S20, pp, 617* 
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plenty of rooiti. If eucli moans Tverc suddenly doul>lod 
in Great Britain^ oiir imniljer T^^ould be quickly doubled. 
AVith civilized nations the above primary check acts 
chiefly by restraining inarriagca. The greater death-rate 
of infants in the poorest classes is also very important ; 
as ■well as the greater mortality at all ages, and from 
various diseases, of the inhabitants of crowded and mis- 
erable houses. The effects of severe epidemics and wars 
are soon counterbalanced, and more than counterbalanced, 
in nations placed under favorable conditions. Emigration 
also comes in aid as a temporary check, but not to any 
great extent with the extremely poor classes. 

There is reason to suspect, as Malthus has remarked, 
that the reproductive power is actually less in barbarous 
til an in civilized races. We know nothing positively on 
this head, for with savages no census has been taken; 
but from the concurrent testimony of missionaries, and 
of otliers who have long resided with such people, it ap- 
pears that their families are usually small, and large ones 
rare. This may be partly accounted for, as it is believed, 
by the women suckling their infants for a prolonged 
period ; but it is highly probable that savages, who often 
suffer much hardship, and wlio do not obtain so much nu- 
tritious food as civilized men, would be actually less j>ro- 
lific, I have shown in a former work, that all our do- 
mesticated quadrupeds and birds, and all our cultivated 
plants, are more fertile than the corresponding species in 
a state of nature. It is no valid objection to this con- 
clusion that animals suddenly supplied with an excess of 
food, or when rendered very fat, and that most plants 
when suddenly removed from very poor to very rich soil, 
arc rendered more or less sterile* AYo might, therefore, 
expect that civilized men, who in one sense are highly do- 

‘ Variation of Animals and Plants under Domcati cation,’ vol. ii. pp* 
111 - 113 , 163 . 
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inosticiUcd, ^v^oiild ho more prolific tlian wild men* It in 
also probable tliat the increased fertility of civilized na- 
tions would become, as witli our domestic animals, an in- 
hcrited cbaractcr : it is at least known that wnth mankind 
a tendency to produce twins runs in families.” 

KotwitL standing that savages appear to be less pro-* 
lifio than civilized people, they would no doubt rapidly in^ 
crease if their numbers were not by some means rigidly 
kept down* The Santali, or hill-tribes of India, have 
recently afibrded a good illustration of this fact ; for they 
have increased, as shown by Mr* Hunter,” at an extraor- 
dinary rate since vaccination has been introduced, other 
pestilences mitigated, and war sternly repressed. Tliis 
increase, however, would not have been possible bad not 
these rude people spread into the adjoining districts and 
Avorked for hire. Savages almost always many; yet 
there is some prudential restraint, for they do not com- 
monly marry at the earliest possible age. The young 
men are often required to show that they can support a 
wife, and they generally have first to earn the price Avith 
Avliich to purchase her fioin her parents. With salvages 
the difficulty of obtaining subsistence occasionally limits 
their number in a much more direct manner than Avith 
emlked people, for all tribes periodically suffer from se- 
vere famines. At such times savages are forced to devour 
iimdi bad food, and tlicir health can hardly fail to be in- 
jured. ]Many accounts have been published of their pro- 
tj uding stomachs and emaciated limbs after and dining 
himiues. They are then, also, compelled to Avander much 
about, and their infants, as I AA^as assured in Australia, 
perish in large numbers. As famines are periodical, de- 
pending chiefly on extreme seasons, all tribes must fiuc- 

Mr. S<?dgwick, ‘British and Poreij^n Medioo-Chirurg. Review ’ Jnlv, 
1BG3, p. IVO. 

‘ The Atmak of Rural BenguV W. Himter, 1SG8, p. 253. 




CnAr, IV.] 



MANNER OF BEVKLOPMENT, 



12a 



tuate in mmiljcr. They cannot Bteadily ami regalarly in- 
crease, as there is no artificial increase in the supply of 
food. Savages 'vvhen hardly pressed encroach on each 
other’s territories, and war is the result ; but they are in- 
deed almost always at war with their neighbors. They 
are liable to many accidents on land and w- ater in their 
search for food j and in some countries they must suffer 
much from the larger beasts of prey. Even in India, dis- 
tricts have been depopulated by the ravages of tigers. 

Maltliiis has discussed these several cliechs, but he 
does not lay stress enough on what is probably the most 
imj>ortant of all, namely infanticide^ especially of female 
infants, and the habit of procuring abortion. These prac- 
tices now^ prevail in many quarters of the world, and in- 
fanticide seems formerly to have prevailed, as Mr. lI^Len- 
nan has shown, on a still more extensive scale. Tliese 
praclices appear to have originated in savages recognizing 
the difficulty, or rather the impossibility, of supporting all 
the infants that are born. Licentiousness may also be 
added to the foregoing checks ; but this does not follow^ 
from failing means of subsistence ; though there is reason 
to believe that in some cases (as in Japan) it has been in- 
tentionally encouraged as a means of kcej)iiig dow'n the 
population. 

If wc look back to an extremely remote epoch, before 
man had arrived at the dignity of manhood, be would 
Lave been guided more by instinct and less by reason 
than are savages at the present time. Our early semi- 
human progenitors would not have practised infanticide, 
for the instincts of the lower animals are never so per- 
verted as to lead them regularly to destroy their own off- 
r^pring. There would have been no prudential restraint 
from marriage, and the sexes would have freely united at 
an early age. lienee the progenitors of man would have 

t Primitive Marriage,' 1665, 
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tended to increase rapid ^ 7, but checks of some kind, either 
periodical or constant^ must have kept down their num- 
berSj even more severely than with existing savages. 
What the precise nature of these checks may have been, 
we cannot say, any more than with most other animals. 
We know that horses and cattle, which are not highly 
prolific animals, when first turned loose in South America, 
increased at an enormous rate. The slowest breeder of 
all known animals, namely the elephant, would in a few 
tlioiisand years stock tlic whole world. The increase of 
every species of monkey must he checked by some means * 
but not, as Brehm remarks, by the attacks of beasts of 
prey. No one will assume that the actual power of re- 
production in the wild horses and cattle of America was 
at first in any sensible degree increased ; or that, as each 
district became fully stocked, this same power was dimin- 
isbei No doubt in this case, and in all others, many 
checks concur, and different cliccks under diflerent circum- 
stances ; periodical dearths, depending on unfavorable 
seasons, being probably the most important of all. So it 
will liave been with the early progenitors of man. 

Ncitural Selection^^W^ have now seen tliat man is 
variable in body and mind ; and that the variations are 
induced, either directly or indirectly, by the same general 
causes, and obey the same general laws, as with the lower 
animals. Man has spread widely over the face of the 
earth, and must have been exposed, during his incessant 
migrations,"* to the most diversified conditions. The in- 
habitants of Tierra del Fuego, the Cape of Good Hope, 
and Tasmania in the one hemisphere, and of the Arctic 
regions in the other, must have passed through many cli- 
mates and changed thek habits many times, before they 

“ See aotue Rood remarks to tbiiS cffoct by W. Stanley Jevous, ** A 
Deduetiou from Darwia^s Theory,^* ‘Nature/ ISbD, p. 231. 
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reached their present liomes/^ The early progenitors of 
man must also have tended, like all other animals, to havo 
increased heyond their means of subsistence ; they must 
therefore occasionally Iiave been exposed to a struggle for 
existence, and consequently to the rigid law of natural 
selection. Beneficial variations of all kinds ivill thus, 
cither occasionally or habitually, have been preserved, and 
injurious ones eliminated- I do not refer to strongly- 
marked deviations of structure, which occur only at long 
intervals of time, hut to mere individual difierences, Wc 
know, for instance, that the muscles of our hands and feet, 
which determine our powers of movement, are liable, like 
those of the lower animals,®® to incessant variability, 
then, the apc^likc progenitors of man which inhabited any 
district, especially one undergoing some change in its coi> 
ditions, were divided into two equal bodies, the one half 
which included all the individuals best adapted by their 
powers of movement for gaining subsistence or for defend- 
ing themselves, would on an average survive in greater 
number and procreate more olfspring tlian the other and 
less well-endowed half. 

Man in the rudest state in whicli lie now exists is the 
most dominant animal that has ever ai>peared on the earth. 
He lias spread more widely than any other highly-organ- 
ized form ; and all others have yielded before him. He 
manifestly owes this immense superiority to his intellectual 
faculties, hia social habits, which lead him to aid and de- 
fend his fellows, and to his corporeal structure. The 
supreme importance of these characters has been proved 

Latliain^ ‘Man and bi5 Migrations,’ 1851, p. 135. 

Messrs. Muric and MLvart, in their “Anatomy of the Lemuroidea" 
Transact, Zoolog, Soc,’ vol vil 18G9,pp. 0M8)aay, “ some muscles are 
eo irregular in their distribution that they cannot be well classed in any 
of the abore groups,” These muscles dilfcr oven on the opposite sides 
of the same Individ uaL 
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i)y thci liiiul iirbitrament of tlic battle for life* Tlirougli 
Ills powers of intellect, articulate language lias been 
evolved: and on this liis wondei-fnl advancement has 
mainly depciideth He has invented and is able to use 
various weapons, tools, traps j etc., with which be defends 
himself, kills or catches prey, and otherwise obtains food* 
He has made rafts or canoes on wliich to fish or cross over 
to neighboring fertile islands. He has discovered the aii; 
of making fire, by which Iiard and stringy roots can be 
rendered digestible, and poisonous roots or herbs iiiiiocu- 
ous. This last discovery, probably tlie greatest, excepting 
language, ever made by man, dates from before the dawn 
of history* These several inventions, by which man in the 
rudest state iias become so preeminent, are the direct re- 
sult of the development of his powers of observation, 
memory, curiosity, imagination, and reason. I cannot, 
therefore, understand hoAV it is that Mr* Wallace main- 
tains, that natural selection could only ii'ave endowed 
the savage with a brain a little superior to that of an 
ape.’^ 

Although the intellectual powers and social habits of 

^Quarterly April, 1S69, p. 392* This subject is more 

fully discussed iu Mr* Wallace's ‘Contributions to the Theory of Naturaj 
Selection,* 1870, in which all the essays referred to in this work are re- 
published, The ‘Essay on Man * has been ably criticised by Prof. Clapa^ 
ride, one of the most distinguished zoologists in Europe, in an article 
published in tho ‘Eiblioth£que UniTerselle,’ June, 1870* The remark 
quoted in my text will surprise every one who has read Mr* Wallace’s 
celebrated paper on ‘The Origin of Human Races deduced from the 
Theory of Natural Selection,’ originally published in the * AnthropologU 
cal Review,* May, 1864, p* clvul I cannot here resist quoting a most 
just remark by Sir J. Lubbock (* Prehiatorio Timea,* 1865, p* 479) in 
reference to this paper, namely, that Mr* Wallace, “with characteristic 
unselfishness, ascribes it (i o., the idea of natural selection) unreservedly 
to Mr* Danvin, although, as ia well known, he struck out the Idea inde- 
pendently, and published it, though not with the same duboratioii, at tlui 
flame time.** 
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man are of paramount importance to him, we must not 
underrate the importance of his bodily structure, to which 
subject the reinainder of this chapter will be devoted. 
The development of the iutellectual and social or moral 
faculties will be discussed in the following chapter. 

Even to hammer with precision is no easy matter, as 
every one who has tried to loam carpentry will adinit. 
To throw a stone with as true an aim as can a Fuegian in 
defending himself, or in killing birds, requires the most 
consummate perfection in the correlated action of the 
muscles of the hand, arm, and shoulder, not to mention a 
fine sense of touch. In throwing a stone or spear,- and in 
many other actions, a man must stand firmly on his feet ; 
and this again demands the perfect coadaptation of nu- 
merous muscles. To chip a flint into the rudest tool, or 
to form a barbed spear or hook from a bone, demands the 
use of a perfect hand; for, as a most capable judge, Mr. 
Schoolcraft, ““ remarks, the shaping fragments of stone into 
knives, lances, or arrow-lieads, shows “ extraordinary abil- 
ity and long practice.’’ We have evidence of this in 
primeval men having practised a division of labor ; each 
man did not manufacture his own flint tools or rude pot- 
tery ; but certain individuals appear to have devoted 
themselves to such work, no doubt receiving iu exchange 
the produce of the chase. Archreologists are convinced 
that an enormous interval of time elapsed before our an- 
cestors thought of grinding chipped flints into smooth 
tools. A man-like animal who possessed a hand and arm 
sufliciently perfect to throw a stone with precision or to 
form a flint into a rude tool, could, it can hardly be doubt- . 
ed, with sufficient practice make almost any thing, as flir 
as mechanical skill alone is concerned, which a civilized 

Quoted by Mr. Lawson Talt in bis **Law of Natural Selection"-^ 
Dublin Quarterly Journal of Medical Science,' Feb. 186 D, Dr. Keller id 
likewise quoted to tlic same effect. 



1S4 



THE DESCENT OF MAN, 



IPabi I 

man can make. The structure of the hand in this respect 
may he compared with that of the vocal organs, which in 
the apes arc used for uttering various signal-cries, or, as in 
one species, musical cadences ; hut in man closely similar 
vocal organs have become adapted through the inherited 
effects of use for the utterance of articulate langurige* 
Turning now to the nearest allies of man, and there- 
fore to the best representatives of our early progenitor, 
we find that the hands in the Quadrumana are constructed 
on the same general pattern as in us, but are far less per- 
fectly adapted for diversified uses. Their hands do not 
serve so well as the feet of a dog for locomotion ■ as may 
be seen in those monkeys which walk on the outer mar- 
gins of the palms, or on the backs of their bent fingers, 
as in the chimpanzee and orang,“ Their hands, however, 
are admirably adapted for climbing trees. Monkeys seize 
thin branches or ropes, with the thumb on one side and 
the fingers and palm on the other side, in the same manner 
as we do. They can tiius also carry rather large objects, 
such as the neck of a bottle, to their mouths. Baboons 
turn over stones and scratch up roots with their hands. 
They seize nuts, insects, or other small objects, with the 
thumb in opposition to the fingers, and no doubt they 
thus extract eggs and the young from the nests of birds, 
American monkeys beat the wild oranges on the branches 
until the rind is cracked, and then tear it off with the fin- 
gers of the two hands. Other monkeys open mussel-shells 
with the two thumbs, IrYith their lingers they pull out 
thorns and burs, and hunt for each other’s parasites. In 
a state of Kature they break open hard fruits with the aid 
of stones. They roll down stones or throw them at their 
enemies ; nevertheless, they perform these various actions 
clumsily, and they are quite unable, as T have myself seen, 
to throw a stone with preeisioin 

Owcu, ‘Aiiatomy of Vertebrates/ vol Vil p. 71, 
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It seems to me fiir from true tliat because “objects are 
grasped cluoisily by monkeys, “ a mucli less specialized 
organ of prehension” would have served them^* as well 
as their present hands* On the contrary, I sec no reason 
to doubt that a more perfectly constructed band would 
have been an advantage to them, provided, and it is im- 
IDortant to note this, that their hands had not thus been 
rendered less w’^cll adapted for climbing trees. We may 
suspect that a perfect hand w^ould have been disadvanta^ 
geous for climbing j as the most arboreal monkeys in 
the world, namely Ateles in America and llylobates in 
Asia, either have their thumbs much reduced in size 
and even rudimentary, or their fingers partially coherent, 
so that their hands are converted into mere grasping- 
hooks*®'* 

As soon as some ancient member in the great series of 
the l^rimates came, owing to a change in its manner of 
procuring subsistence, or to a change in the conditions 
of its native country, to live somewhat less on trees and 
more on the ground, its manner of progression would have 
been modified ; and in this case it w^ould have had to be- 
come either more strictly quadrupedal or bipedal* Ba- 
boons frequent hilly and rocky districts, and only from 
necessity climb up high trees ; and they have acquired 
almost the gait of a dog* Man alone has become a biped ; 
and %ve can, I think, pai’tly sec how he has come to assume 
his erect attitude* which forms one of the most conspicu- 
ous diflferenccs betw'een him and his nearest allies. Man 
could not have attained his present dominant position in 
the w^orld without the use of his hands, wdiicli arc so ad- 



^Quarterly Kevieiv,’ April, 186H, p. 392. 

In Ili/lolates s^idactijlus^ aa the immc expressen, two of the digits 
regularly cohere; uiid as Mr. Bljth informa me, is oecasionolly the 
case with the digits of and leudscm. 

** Crcbm, ‘ Thierlcbcn,’ Ik L a. 80. 
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Ji(lapte<l to act in obedience to his will. As Sir 
C. Bdl insists, “ the hand supplies all instruments^ and 
by its correspondence with the intellect gives him univer- 
sal dominion.” But the hands and arms could hardly 
have hecome perfect enough to have manufactured weap- 
ons, or to have hurled stones and spears with a true aim, as 
long as they were habitually used for locomotion and for 
supporting the whole weight of the body, or as long as 
tliey were especially well adapted, as previously remarked, 
for climbing trees* Such rough treatment would also have 
blunted the sense of touch, on which their delicate use 
largely depends* From these causes alone it would have 
been an advantage to man to have become a biped j hut 
for many actions it is almost necessary that both arms and 
the whole upper part of the body should be free ; and he 
must for this end stand firmly on his feet* To gain this 
great advantage, the feet have been rendered flat, and the 
great-toe peculiarly modified, though this has entailed the 
loss of the power of prehension. It accords %vith the prin- 
ciple of the division of physiological labor, which prevails 
- throughout the animal kingdom, that, as the hands became 
perfected for prehension, the feet should have hecome per- 
fected for support and locomotion* With some savages, 
liowevcr, the foot has not altogether lost its prehensile 
powder, as shown by their manner of climbing trees and 
of using them in other ways.®* 

If it he an advantage to man to have his hands and 

“The Ifaud, its Mechanism,’* etc, ^ Btidgcwatci- Treatise,’ IS 33, 

p. 38. 

Utickcl haa an excellent diacusaion on the steps hj which man be* 
came a biped ‘Nat hr lichc SchopfQngsgcscMchte,* 1868, s, 507. Br. 
Buchner (‘Conferences sur la Th£‘orio Barwinlenne,’ ISGO, p, 135) haa 
given good cases of the use of the foot as a prehensile organ by man ; 
also on the manner of progression of the higher apes to which I aJludo 
in the following paragraph i see also Owen (hinatomy of YertebratcSi 
vol. ill. p. 71) on this latter subjects 
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arms free nml to stand firmly on liis feet, of which there 
can he no doubt from Ida preeminent success in the battle 
of life, then I can see no reason why it should not have 
been advantageous to the progenitors of man to have bo 
come more and more erect or bipedal They would thus 
have been better able to have defended themselves with 
stones or clubs, or to have attached their prey, or other- 
wise obt4iincd food* Tlie best-constructed individuals 
would in the long-run have succeeded best, and have sur- 
vived in larger numbers. If the gorilla and a few allied 
forms had become extinct, it might have been argued wdth 
great force and apparent truth, that an animal could not 
have been gradually converted from a quadruped into a 
biped ; as all the individuals in an intermediate condition 
would have been miserably ill-fitted for progression. But 
we know (and this is well worthy of reflection) that sev- 
eral kinds of apes are now actually in this intermediate 
condition ; and no one doubts that they are on the whole 
well adapted for their conditions of life. Thus the gorilla 
runs with a sidelong shambling gait, but more commonly 
progresses by resting on its bent bands. The long-armed 
apes occasionally use their arms like crutches, swinging 
their bodies forward between them, and some kinds of 
llylobates, without having been taught, can walk or run 
upright with tolerable quickness; yet they move awk- 
wardl}% and much less securely than man. We see, in 
short, with existing monkeys various gradations between 
a form of progression strictly like that of a quadruped 
and that of a biped or man. 

As the progenitors of man became more and more 
erect, with their hands and arms more and more modified 
for prehension and other purposes, wdth their feet and legs 
at the same time modified for finn support and progres- 
sion, endless other changes of structure would have been 
necessary. The pelvis would have had to be made broader, 

7 
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the spine peculiarly curved and tli8 liead fixed in an altered 
positioBj and all these changes have been attained by man* 
Prof. Scliaaft hausen" maintains that ‘4bo powerful mastoid 
processes of the human skull are the result of his erect 
position and these processes are absent in the oraiigj 
ebimpanzeej etc.j and are smaller in the gorilla than m 
man. Various other structures might here have been 
specified, whicli appear connected with man’s erect posh 
tioii. It is very difficult to decide how far all these cor- 
related modifications are the result of natural Belection, 
and how far of the inherited effects of the increased use of 
certain parts, or of the action of one part on another. Ko 
doubt these means of change act and react on each other : 
thus wlien certain muscles, and the crests of bone to which 
they arc attached, become enlarged by Iiabitual use, this 
shows that certain actions arc habitually performed and 
must be serviceable. Hence the individuals which per- 
formed them best, would tend to survive in greater num- 
bers. 

The free use of the arms and hands, partly the cause 
and partly the result of man’s erect position, appears to 
have led in an indirect manner to other modifications of 
structure. The early male progenitors of man were, as 
previously stated, probably furnished with great canine 
teeth ; but as they gradually acquired the habit of using 
stones, clubs, or other weapons, for fighting with their 
enemies, they would liave used their jaw^s and teeth less 
and less. In this case, the jaws, together with the teetli, 
ft^ould have become reduced in size, as we may feel sure 
from innumerable analogous cases. In a future chapter we 
sliall meet w ith a closely-parallel case, in the reduction or 
complete disappearance of the caniue teeth in male rumi- 

“On the Primilive Form of the Skull,’ ^ trimslatcd in ‘Anthropo* 
logical Review,’ Oct 18G8, p. 423, Owen (‘Anatomy of Yertehrates,’ 
rol. iL 1866, p. 501) on the mastoid procesaea in the higher apes. 
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]iantSj apparently in relation 'vvith the development of 
their horns ; and in horses, in relation vrith their hahit of 
lighting with their ineisor teeth and hoofs. 

In the adult male anthropomorphous apes, as Rilti- 
meyer,“ and others have insisted, it is precisely the effect 
which the jaw-muscles by their great development have 
produced on the skull, that causes it to differ so greatly in 
many respects from that of man, and has given to it “ a 
truly frightful physiognomy,” Therefore, as the jaws and 
teeth in the progenitors of man gradually hecome reduced 
in size, the adult skull would have presented nearly the 
same characters which it offers in the young of the an- 
thropomorphous apes, and would thus have come 1 q 
resemhlc more nearly that of existing man, A great re- 
duction of the canine teeth in the males would almost ocr- 
tainly, as we shall hereafter see, have affected through 
inheritance the teeth of the females. 

As the various mental faculties have gradually de- 
veloped, the brain would almost certainly liave become 
larger. No one, I presume, doubts that the large size of 
the brain in man, relatively to his body, in comparison to 
that of the gorilla or orang, is closely connected with his 
higher mental powers. We meet with closely-analogous 
facts with insects, in wliicli the cerebral ganglia are of 
extraordinary dimensions in ants ; these ganglia in all the 
Ilymenoptera being many times larger than in the less in- 
telligent orders, such as beetles.'®* On the other hand, no 
one supposes that the intellect of any two animals, or of 
any two men, can be accurately gauged by the cubic con- 

* Die Greuze Q tier Thierwclt, e'me Betrachtung za Darwm^s Lehre/ 
1S03, s, 51. 

Dujardin, ‘ Annales dea Sc. Nat/ 3d series, Zoolog, tom, xiy, 1850, 
p, 203. See also Hr. Lowne, ^Anatomy and Fbys, of the vonii/o- 

ria^ 1670, p* 14. My son, Mr. F. Darwin, dissected for me the cerebral 
ganglia of the Formica ’i'ufa. 
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tents of their skulls. It is certain that there may be extraor- 
dinary mental activity with an extremely small absolate 
mass of nervous matter ; thus the wonderfully diversified 
instincts, mental powers, and affections of ants, are gen- 
erally known, yet their cerebral ganglia are not so large 
as tlie quarter of a small pin’s head. Under this latter 
(>oint of view, the brain of an ant is one of the most mar- 
vellous atoms of matter in the world, perhaps more mar- 
vellous than the brain of man* 

The belief that there exists in man some close relation 
between the size of the brain and the development of the 
intellectual faculties is supported by the comparison of the 
skulls of savage and civilized races, of ancient and modem 
people, and by the analogy of the whole vertebrate series, 
I)f, J, Barnard Davis has proved’" by many carefnl meas- 
urements, that the mean internal capacity of the skull in 
Europeans is 92.3 cubic inches; in Americans 87.5; in 
Asiatics 87.1 ; and in Australians only 81.9 inches* Prof 
Broca found that skulls from graves in Paris of the 
nineteenth century, were larger than those from vaults of 
llie twelfth century, in the proportion of 1484 to 1423; 
and Prichard is persuaded that the present inhabitants <^f 
Britain have “ much more capacious brain-cases ” than the 
ancient inhabitants. Kevertheless it must be admitted 
til at some skulls of very higb antiquity, such as the famous 
one of Keandcrtbal, are well developed and capacious. 
With respect to the lower animals, M. E. Laitet,’® by 
comparing the crania of tertiary and recent mammals, be- 
longing to the same groups, has come to the remarkable 
conclusion that the brain is generally larger and the con- 
volutions more complex in the more recent form. On the 

* Philosopliieal Transactions,’ 18GJ), p. 513, 

Quoted in C, Vogt’s ‘Lectures on Man/ Eng. tratislat, 180 f pp. 88, 
90. Prichard, VPbjs, Uist. of Manhind/ vol. I 1838, p. S05 

‘Comptos Rendua des 8^aiicca/ etc., June 1, 1SG8. 
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otbor liand, I haye showa” that the braiDs of domestie 
rabbits are coDaiderably reduced in bulk, in comparison 
with those of the wild rabbit, or hare ; and this may be 
attributed to their haying been closely confined during 
many generations, so that they have exerted but little 
their intellect, instincts, senses, and yoluntary movements, 
Tlie gradually-increasing weight of the brain and 
skull in man must have influenced the development of the 
supporting spinal column, more especially while he was 
becoming erect. As this change of position was being 
brought about, the internal pressure of the hrain will, 
also, have influenced the form of the skull j for many facts 
show^ how easily the skull is thus affected. Ethnologists 
helieve that it is modified by the kind of cradle in which 
infants sleep* Habitual spasms of the muscles and a cic- 
atrix from a severe bum have permanently modified the 
facial bones. In. young persons whose heads from disease 
liave become fixed either sideways or backw^ard, one of 
tlie eyes has changed its position, and the bones of the 
skull have been modified; and this apparently results 
from the brain pressing in a new direction.^* I have sbowm 
that wdth long-eared rabbits, even so trifling a cause as 
the lopping forward of one ear drags forw^ard on that side 
almost every bone of the skull ; so that the bones on the 
opposite sides no longer strictly correspond. Lastly, if any 
animal were to increase or diminish much in general size, 
without any change in its mental powers ; or if the mental 

* The Variation of Animals and I'lanta under Domestication,^ voi i. 
pp. 124-129. 

Schaaffliausen gives from Blumenbach and Busch, the cases of tho 
spasms and cicatrix, in * Anthropolog. Review,^ Oct. 1868, p. 420. Dr, 
Jarrold f Anthropologi< 1808, pp. 116, 116) adduces from Camper and 
from his own observations, cases of the modification of the skull from 
the head being fixed iu an unnatural position. lie believes that certain 
trades, such as that of a shoeiuaker, by causing the head to bo habitually 
held forward, makes the forehead more rounded and prominent. 
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pou’^crs wore to be much incroaseclj or dlmitilBhoJ, without 
liny great change in the size of the body ; tlic shape of 
the skull would almost certainly be altered. I iofer this 
from my observations on domestic rabbitSj some kinds of 
which have become very much larger than the wild 
animal j while others have retained nearly the same size, 
hut in both cases the brain has been much reduced rela- 
tively to the size of the body. Now I was at first much 
surprised by finding that in all these rabbits the skull had 
become elongated or dolichocepbalio ; for mstance, of two 
skulls of nearly equal breadth, the one from a wild rabbit 
and the other from a large domestic kind, the former was 
only 3.15, and the latter 4.3 inches in length/® One of 
t!ic most marked distinctions in different races of man is 
tliat the skull in some is elongated, and in others rounded ; 
and here the explanation suggested by the case of the 
rabbits may partially hold good; for Welcker finds that 
“ short men incline more to brachycephaly, and tall men 
to dolicliocephaly and tall men may be compared with 
the larger and longer-bodied rabbits, all of which have 
elongated skulls, or are dolichocephalic. 

From these several facts we can to a certain extent 
understand the means through which the great size and 
more or less rounded form of the skull has been acquired 
by man; and these are characters eminently distinctive of 
him in comparison with the lower animals. 

Another most conspicuous difference between man and 
the lower animals is the nakedness of his skin. Whales 
and dolphins (Cetacea), dugongs (Sirenia), and the hip- 
popotamus, are naked; and this may be advantageous to 
them for gliding through the w^ater ; nor ivoiild it be hi- 

” ‘Variation of Ammals,^ etc., vol I p. 117 on tbe elongation of the 
ekull j p. im, on the effect of tho lopping of one ear. 

’“Quoted by Buhaaffliausen, in ‘ Anthmpglog, Review/ OcL IStiSi 
p, 41 Q. 
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jiirioiis to tlicm fi^om the loss of ^va^ILt]l, as the epecies 
which inhabit the colder regions are protected by a thick 
layer of blubherj serving the same pxirpose as the far of 
seals and otters. Elephants and rliinoeeroses are almost 
hairless; and, as certain extinct species which formerly 
lived under an arctic climate were covered with long wool 
or hair, it would almost appear as if the existing species 
of both genera had lost their hairy covering from expos* 
ure to heat. This appears the more probable, as the 
elephants in India which live on elevated and cool dis- 
tricts are more hairy than those on the lowlands. May 
we then infer that man became divested of hair from hav- 
ing aboriginally inhabited some tropical land? The fact 
of the hair being chiefly retained in the male sex on the 
chest and face, and in both sexes at the junction of all 
four limbs with the trunk, favors this inference, assuming 
that the hair was lost before man became erect ; for the 
parts which now retain most liair would tlicn have been 
most protected from the heat of the sun. The crown of 
the head, however, ofiers a curious exception, for at all 
times it must liavc been one of the most exposed parts, 
yet it is tliiekly clothed with hair. In this respect man 
agrees with the great majority of quadrupeds, which gen- 
erally have their upper and exposed surfaces more thickly 
clothed than the lower surface. Nevertheless, the fact 
that the other members of the order of Primates, to which 
man belongs, although iiiLabiting various hot regions, are 
well clothed wdth hair, generally thickest on the upper 
BurfacG,^* is strongly opposed to the supposition that man 
became naked through tlic action of the sun. I am in- 

Owen, ^Anatomy of Vertebrates,’ vol. lii. ]>, 619* 

Isidore GeofTroy St.-nilaire remarks (‘Hist. Nat. Gonerale,’ toin. 
n 1869, pp* 216-917) on tlio head of man being covered with long liair ; 
also ou the upper surfaces of monkeys and of other mammals heiuguioro 
thickly clothed than the lower surfaces. This has likewise been ob- 
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dined to believe, as vve shall see mider sexual selection, 
tfjat man, or rather primarily woman, became divested of 
hair for ornaracntal purposes ; and according to this belief 
it is not surprising that man should differ so greatly in 
hairiness from all his lower brethren, for characters gained 
through sexual selection often differ in closely-related 
forms to an extraordinary degree. 

Accordmg to a popular impression, the absence of a 
tail is eminently distinctive of man ; but as those apes 
which come nearest to man are destitute of this organ, 
its disappearance does not especially concern us, Kever- 
thcless it may be wqU to own that no explanation, as far 
as I am aware, has ever been given of the loss of the tail 
by certain apes and man. Its loss, however, is not sur- 
prising, for it sometimes differs remarkably in length in 
species of the same genera : thus in some species of Maca- 
ciis the tail is longer than the whole body, consisting of 
twenty-four vertebrae ; in others it consists of a eearcely- 
visible stump, containing only three or four vertehrse. In 
some kinds of baboons there are twenty-five, while in the 
mandrill there are ten very small stunted caudal vertebra?, 
or, according to Cuvier,’^® sometimes only five. This great 
diversity in the structure and length of the tail in animals 
belonging to the same genera, and following nearly the 
same habits of life, renders it probable that the tail is not 
of much importance to them j and if so, we might have ex- 
pected that it would sometimes have become more or less 
rudimentary, in accordance with what we incessantly see 

eerved by varioua authors. ProC P. Gervais (‘Hist, Nat doa Mamiiu- 
f£rc3,’ tom. i. 1854, p. 28), howerer, states that id the Gorilla the hair is 
thinner on the back, where it is partly rubbed off, than on the lower sur- 
face. 

Mr. St, George Mivart, * Proc. Zoolog. Soc.' 18C5, pp. 5C2, 58 J. Dr. 
J. E, Gray, * Cat, Brit. Mua. : Skeletons.* Oweu, ‘Anatomy of Verte- 
brates,* vol. 11. p. Bit, Isidore Geolfroy, *■ llisL Nat, tom. iL p. 214, 
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with other stnieturea. The tail almost always tapera 
toward the end^ whether it be long or short ; and this, I 
presume, results from tlie atrophy, through diBusc, of tiie 
terminal muscles, together witli their arteiies and nerves, 
leading to the atrophy of the terminal bones. With re- 
spect to the 08 coccyx, which in man and the higher apes 
manifestly consists of the few basal and tapering segments 
of an ordinary tail, I have heard it asked how could these 
have become completely embedded witbin the body ; but 
there is no difficulty in this respect, for in many monkeys 
the basal segments of the true tail arc thus embedded. 
For instance, Mn Murie informs me that in the skeleton ot 
a not full-grown Macacm inornatus^ he counted nine or 
ten caudal vertebraj, which altogether were only 1.8 inch 
in lengtln Of these the three basal ones appeared to have 
been embedded \ the remainder foimlng the free part of 
the tail, which was only one inch in length, and half an 
inch in diameter. Here, then, the three embedded caudal 
vertebrae plainly correspond with the four coalesced ver- 
tebrae of the human os coccyx. 

I have now endeavored to show that some of the most 
distinctive characters of man have in all probability been 
acquired, either directly, or more commonly indirectly/ 
tlirougb natural selection. We sliould bear in mind that 
modifications in stnicturc or constitution, which are of no 
Bervice to an organism in adapting it to its habits of life, 
to the food which it consumes, or passiyely to the sur- 
rounding conditions, cannot have been thus acquired. 
We must not, however, be too confident in deciding what 
modifications are of sm ice to each being : wc should re- 
member bow little we know about the use of many parts, 
or what changes in the blood or tissues may serve to fit 
an organism for a new climate or some new kind of food. 
Nor must wc forget the principle of correlation, by which, 
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aided by tlic inherited effects of liabitj and sligldly by tho 
direct action of the surrounding conditions. Nevertheless 
I was not able to annul the influence of my former belief, 
then widely prevalent, that each species had been pur- 
posely created ; and this led to my tacitly assuming that 
every detail of structure, excepting rudiments, was of 
some special, though imrccognizcd, service* Any one 
with this assumption in his mind %vould naturally extend 
the action of natural selection, either during past or pres- 
ent tunes, too far. Some of those who admit the principle 
of evolution, but reject natural selection, seem to forget, 
when criticising my book, that I had the above two ob- 
jects in view ; hence if I have erred in giving to natural 
selection great power, which I am far from admitting, or 
in having exaggerated its power, which is in itself prob- 
able, I have at least, as I hope, done good service in aid- 
ing to overthrow the dogma of separate creations. 

That all organic beings, including man, present many 
modifications of structure which are of no service to them 
at present, nor have been formerly, is, as I can now see, 
probable. We know not what produces the mimbcrlesa 
slight differences between the individuals of each species, 
for reversion only carries the problem a few steps back- 
ward I but each peculiarity must have had its own efficient 
cause. If these causes, whatever they may be, were to 
act more uniformly and energetically during a lengthened 
period (and no reason can be assigned why this should not 
sometimes occur), the result would probably be not mere 
slight individual differences, but well-marked, constant 
modifications. Modifications which are in no way bene- 
ficial cannot have been kept uniform through natural se- 
lection, though any wdiicli were injurious would have been 
thus elimiuated. Uniformity of character w^ould, how'-- 
ever, naturally follow from the assumed uniformity of the 
exciting causes, and likewise from the free intercrossing 
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of many individuals. The same organism might acquire 
in this inannor during successive periods successive modi- 
ficationSj and these would be transmitted in a nearly uni* 
form state as long as the exciting causes remained the 
same and there was free intercrossing. With respect to 
the exciting causes we can only say^ as when speaking of 
so-called spontaneous variations, that they relate much 
more closely to the constitution of the varying orgamsm, 
than to the nature of the conditions to which it has been 
subjected, 

Conclmion.—Jn this chapter we have seen that as luaa 
at the present day is liable, like every other animal, to 
multiform individual differcucca or slight variations, so no 
doubt were the early progenitors of man j the variations 
being then as now induced by the same general causes, 
and governed by the same general and complex laws. As 
all animals tend to multiply beyond their means of sub- 
sistence, BO it must have been with the progenitors of 
man ; and this will inevitably have led to a stniggle for 
existence and to natural selection. This latter process 
will have been greatly aided by the inherited efieots of 
the increased use of parts ; these two processes incessant- 
ly reacting on each other. It appeai^s, also, as we shall 
hereafter see, that various unimportant characters have 
been acquired by man through sexual selection. An unex- 
plained residuum of change, perhaps a largo one, must be 
left to the assumed uniform action of those unknown asren- 
cies, winch occasionally induce strongly-marked and ab- 
rupt deviations of structure in our domestic productions. 

Judging from the habits of savages and of the greater 
number of the Quadrumana, primeval men, and even the 
ape-like progenitors of man, probably lived in society, 
Witli strictly social animals, natural selection sometimes 
acts indirectly on the individual, tlirough the preservation 
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of viiriations wbicli are beneficml only to tlie cominimity. 
A community including a large number of well-endowed 
iiidiyiduals increases in number and is yictorious over 
other and less well-endowed communities ; altbougli each 
separate member may gain no adyantage over the other 
members of the same community. With associated in- 
sects many remarkable structures, which arc of little or 
no service to the individual or its own offspring, such as 
the pallen-coUecting apparatus, or the sting of the worker- 
bee, or the great jaws of soldier-ants, have been thus ac- 
quired. With the higher social animals, I am not aware 
that any structure has been modified solely for the good 
of the community, though some are of secondary service 
to it. For instance, the horns of ruminants and the great 
canine teeth of baboons appear to have been acquired by 
the males as weapons for sexual strife, but they arc used 
in defence of the herd or troop. In regard to certain 
mental faculties the case, as we shall see in the following 
chapter, is wholly different ; for these faculties liave been 
chiefly, or even exclusively, gained for the benefit of the 
community j the individuals composing the comniimity 
being at the same time indirectly benefited. 

It has often been objected to such views as the fore- 
going, that man is one of the most helpless and defence- 
less creatures in the world ; and that during his early and 
less well-developed condition he would have been still 
more helpless. The Duke of Argyll, for instance, insists 
that “the human frame has diverged from the structure 
of brutes, in the direction of greater physical helplessness 
and weakness. That is to say, it is a divergence which of 
all others it is most impossible to ascribe to mere natural 
selection.” lie adduces the naked and unprotected state 



^Priracval 1860, p. GO. 
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of tlic bodjj tho absence of gr'eat teeth or daws for de- 
fence, Uie little strength of ]iian, his small speed in run- 
ning, and his slight power of smell, by which to disQpver 
food or to avoid danger. To these deficiencies there 
might have been added the still more serious loss of the 
power of quickly climbing trees, so as to escape from ene- 
mies* Seeing that the unclothed Fuegians can exist under 
their wretched climate, the loss of liair would not have 
been a great injury to primeval man, if lie inhabited a 
warm country* When we compare defenceless man with 
the apes, many of which are provided with foi'midable 
canine teeth, we must rememher that these in their fully- 
developed condition arc possessed by the males alone, 
being chiefly used by them for fighting with their rivals ; 
yet the females, which arc not thus provided, arc able to 
survive. 

In regard to bodily size or strength, we do not know 
whether man is descended from some comparatively small 
species, like the chimpanzee, or from one as powerful as 
the gorilla ; and, therefore, we cannot esij whether man 
has become larger and stronger, or smaller and weaker, 
in comparison Avith his progenitors* Wc should, how- 
ever, bear in mind that an animal possessing great size, 
strength, and ferocity, and Avhich, like the gorilla, could 
defend itself from all enemies, would probably, though 
not necessarily, hav^e failed to become social ; and this 
Avould most effectually have checked the acquirement by 
man of liis higher mental qualities, such as sympathy and 
tlie love of his fellow-creatures. Hence it mifiht have 
been an immense adA^antage to man to haA^e sprung from 
some comparatively weak creature. 

The slight corporeal strength of man, bis little speed, 
his want of natural weapons, etc., are more than counter- 
balanced, firstly by his intellectual powei's, through AAbich 
he h as, while still remaining in a barbarous state, formed 
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for himself weapons, tools, etc,, and secondly by his social 
qualities which lead him to give aid to his fellow-nicn and 
to receive it in return. No country in the world abounds 
in a greater degree with dangerous beasts than Southern 
Africa; no country presents more fearful physical hard- 
ships than the Arctic regions ; yet one of the puniest races, 
namelv, the Biisbmem maintain themselves in Southern 
Africa, as do the dwarfed Esquimaux iti the Arctic 
regions. The early progenitors of man were, no doubt, 
inferior in intcliect, and probably in social disposition, to 
the lowest existing savages; but it is quite conceivable 
that they might have existed, or even flourished, if, while 
they gradually lost their brutc-like powers, such as climb- 
ing trees, etc., they at the same time advanced in intellect. 
But granting that the progenitors of man were far more 
helpless and defenceless than any existing savages, if they 
had inhabited some warm continent, or large island, such 
as Australia or New Guinea, or Borneo (the latter island 
being now tenanted by the orang), they would not have 
been exposed to any special danger. In an area as large 
as one of these islands, the competition between tribe and 
tribe would have been sufficient, under favorable con- 
ditions, to have raised man, through the survival of the 
fittest, combined with the inherited effects of habit, to his 
present high position in the organic scale. 
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CHAPTKR V. 

ON THE DEVELOrJIENT OF THE INTELLECTUAL AND MOHAL 
FACULTIES DUEING PllIMEVAL AND CIVILIZED TIMES. 

Tbe Advancement of tlic Intellectual Powers through Natural Selection, — 
Importance of Imitation* — Social and Moral Foculties*“Tlicir Develop* 
ment within the LimitB of the same Tribe* — ^Natnral Selection aa af- 
fecting CivilhEcd Kations.— Evidence that Civilhscd Natioms were onoo 
barbarous. 

The subjects to be discussed in this chapter arc of the 
highest interest^ but are treated by me in a most imperfect 
and fragmentary manner, Mr. W all ace, in an admirable 
paper before referred tOj^ argnea that maiij after be had 
partially acquired those intellectual and moral fiicultiea 
which distinguish him from the lower animals, would have 
been but little liable to have bad bis bodily etnictiiro 
modified through natural selection or any other means. 
For man is enabled through his mental faculties keep 
with an unchanged body m harmony with tbe changing 
universe.” He has great power of adapting his habits to 
new conditions of life. He mvents weapons, tools, and 
various stratagems, by wliicli lie procures food and de- 
fends himself. When he migrates into a colder climate 
he uses clothes, builds sheds, and makes fires j and, by the 
aid of fire, cooks food otherwise iiidigestiblG. He aids bis 
felloW'men iu many ways, and anticipates future events* 



* * Anthropological Review,* May, 1S04, p. dviiu 
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Even at a remote period lie practised some suLdivisioii of 
labor. 

The lower animals, on the other Iiaiid^ nmst have their 
bodily structure modified in order to survive under great- 
ly-changcd conditions. They must be rendered stronger, 
or acquire more effective teetli or claws, in order to defend 
themselves from new enemies ; or they must be reduced 
in size so as to escape detection and danger. "When they 
migrate into a colder climate they must become clothed 
with thicker fur, or have their constitutions altered. If 
they fail to be thus modified, they will cease to exist. 

The case, however, is widely different, as Mr. Wallace 
has with justice insisted, in relation to the intellectual and 
moral lixculties of man. These faculties arc variable j and 
we have every reason to believe that the variations tend 
to be inherited. Therefore, if they were formerly of high 
importance to primeval man and to his ape-like pro- 
genitors, they would have been perfected or advanced 
through natural selection. Of the bigli importance of the 
intellectual faculties there can be no doubt, for man main- 
ly owes to them his preeminent position in the world. 
We can see that, in the rudest state of society, the indi- 
viduals who were the most sagacious, who invented and 
used the best weapons or traps, and who were best able 
to defend themselves, would rear the greatest number of 
offspring. The tribes which included the largest number 
of men thus endowed would increase in number and sup- 
plant other tribes. Iv umbers depend primarily on the 
means of subsistence, and this, partly on the physical 
nature of the country, but in a much higher degree on the 
arts which are there practised. As a tribe increases and 
is victorious, it is often still further increased by the ab- 
sorption of other tribes.® The stature and strength of the 
men of a tribe are likewise of some importance for its siiC' 

* After a time the members, or tribes, ivhlch are absorbed into an- 
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ccsSj and these depend in part on the nature and amount 
of the food wliich can be obtained. In Europe the men 
of the Bronze period were supplanted by a more powerful 
andy judging from their sword-handlea, larger-handed 
racej* but tlieir success was probably due in a much 
higher degree to their superiority in the arts. 

All that we know about savages, or may infer from 
their traditions and from old monuments, the history of 
which is quitfe forgotten by the present inhabitants, shows 
that from the remotest times successful tribes have sup- 
planted other tribes. Relics of extinct or forgotten tribes 
have been discovered throughout the civilized regions of 

o o 

the earth, on the wild plains of America, and on the iso^ 
lated islands in the Pacific Ocean, At the present day 
civilized nations are everywhere supplanting barbarous 
nations, excepting where the climate opposes a deadly bar- 
rier; and they succeed mainly, though not exclusively, 
through their arts, which are the products of the intellect. 
It is, therefore, highly probable that with mankind the in- 
tellectual faculties have been gradually perfected through 
natural selection j and this conclusion is sufficient for our 
purpose. Undoubtedly it would have been very inter- 
esting to have traced the development of each separate 
faculty from the state in which it exists in the lower 
animals to that in which it exists in man ; but neither my 
ability nor knowledge permits the attempt. 

It deserves notice that as soon as the progenitors of 
man became social (and this probably occurred at a very 
early period), the advancement of the intellectual faculties 
will have been aided and modified in an important manner, 
of w'hich we see only traces in the lower animals, namely, 
tlirougb the principle of imitation, together with reason 

oOier tribe aasurac, as Mr. Maine rcttmrlts (* Ancient Law,’ 1861, p. Ul), 
that they arc the co-deBoendanta of the same ancoalors. 

^ Moilot. * Soc, Vaud. Sc. KatJ 1800, p. 2Qi 



Chap. V.] 



INTELLECTUAL FACULTIES. 



155 



and experience* Apes are much given to imitation, as are 
the lowest savages ; and the simple fact, previously re- 
ferred to, that after a time no animal can he caught in the 
same place by the same sort of trap, shows that animals 
learn by experience, and imitate each other’s caution. 
Kow, if some one man in a tribe, more sagacious than the 
others, invented a new snare or weapon, or other means 
of attack or defence, the plainest self-interest, without the 
assistance of much reasoning power, would 'prompt the 
other members to imitate him ; and all would thus profit. 
The habitual practice of each new art must likewise in 
some slight degree strengthen the intellect. If the new 
invention were an important one, the tribe would increase 
in number, spread, and supplant other tribes* In a tribe 
thus rendered more numerous there would always be a 
rather better chance of the birtli of other superior and in- 
ventive members. If such men left children to inherit 
their mental superiority, the chance of the birth of still 
more ingenious members would be somewhat better, and 
in a very small tribe decidedly better. Even if they left 
no children, the tribe would still include their blood- 
relations ; and it has been ascertained by agriculturists 
that by preserving and breeding from the family of an 
animal, which when slaughtered was found to be valuable, 
the desired character has been obtained, 

Tuminir now to the social and moral faculties* In 
order that primeval men, or the ape-llke progenitors of 
man, should have become social, they must have acquired 
the same instinctive feelings which impel other animals to 
live in a bodyj and tliey no doubt exhibited the same 
general disposition. They would have felt uneasy wlien 
separated from their comrades, for whom they would have 

* I hare given instances In my ‘ Ta elation of Animah under Domestt 
calioD^^ Yol. ii. p. 19ft, 
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felt some degree of love; they would have warned each 
otJicr of danger, and have given mutual aid in attack or 
defence. All this implies some degree of sympathy, fidel- 
ity, and courage. Such social qualities, the paramount 
importance of wlxich to the lower animals is disputed by 
no one, were no doubt acquired by the progenitors of man 
ill a similar manner, namely, through natural selection, 
aided by inherited hahit, When two tribes of primeval 
man, living in the same country, came into competition, 
if the one tribe included (other circumstances being 
equal) a greater number of courageous, sympathetic, and 
faithful members, who were always ready to warn each 
other of danger, to aid and defend each other, this tribe 
would without doubt succeed best and conquer the other. 
Let it be borne in mind how all-important, in the never- 
ceasing wars of savages, fidelity and courage must be. 
The advantage which disciplined soldiers have over un- 
disciplined hordes follows chiefly from the confidence 
which each man feels in liis comrades. Obedience, as Mr. 
Bagehot has well shown, ^ is of the highest value, for any 
form of government is better than none. Selfish and con- 
tentious people will not cohere, and without coherence 
nothing can be effected. A tribe possessing the above 
qualities in a high degree would spread and be victorious 
over other tribes; but in the course of time it would, 
judging from all past history, be in its turn overcome by 
some other and still more highly-endowed tribe. Thus 
the social and moral qualities would tend slowly to ad- 
vance and be difiused throughout the world. 

But it may be asked, How within the limits of the 
same tribe did a large number of members first become 
endowed with these social and moral qualities, and how 
was the standard of excellence raised ? It is extremely 

* See a rernarkablo Eteriea of articles oti Physics and Folltics in the 
* Fortiilglilly lie view/ Nov, April 1, 1806 ; July 1, ISGO, 
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doubtful wliethcr tlio offspring of the more sympathetic 
and benevolent parents, or of those which were the moat 
ftiithful to their comrades, would be reared in greater 
number than the children of selfish and treacherous par- 
ents of the same tribe. He who was ready to sacrifice his 
life, as many a savage lias been, rather than betray his 
comrades, would often leave no offspring to inherit his 
noble nature* The bravest men, who were always willing 
to come to the front in war, and who freely risked their 
lives for others, would on an average perish in larger num- 
ber than other mem Therefore it seems scarcely possible 
(bearing in mind that we are not here speaking of one 
tribe being victorious over another) that the number of 
men gifted with such virtues, or that the standard of their 
excellence, could he increased through natural selection, 
that is, by the survival of the fittest. 

Although the circumstances which lead to an increase 
in the number of men thus endowed within the same tribe 
are too complex to be clearly followed out, we can trace 
some of the probable steps. In the first place, as the rea- 
soning powers and foresight of the members became im- 
proved, each man 'would soon learn from experience that, 
if he aided his fellow-men, he would commonly receive aid 
in return, From this low motive he might acquire the 
habit of aiding his fellows ; and the habit of performing 
benevolent actions certainly strengthens the feeling of 
sympathy, which gives the first impulse to benevolent ac- 
tions. Habits, moreover, followed during many genera- 
tions probably tend to be inherited. 

But there is another and much more powerful stimulus 
to the development of the social virtues, namely, the 
praise and the blame of our fellow-men. The love of ap- 
probation and the dread of infamy, as well as the be- 
stowal of praise or blame, are primarily due, as we have 
seen in the third ebapter, to the instinct of sympathy; 
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and this instinct no clouht waa originally acquired, like all 
t1ie other social instincts, through natural selection. At 
how early a period the progenitors of man, in the course 
of their development, became capable of feeling and being 
impelled by the praise or blame of their fellow-creatures, 
wo cannot, of course, say* But it appears that even dogs 
appreciate encouragement, praise, and blame, Tlie rudest 
savages feel the sentiment of glory, as they clearly show 
by preserving the trophies of their prowess, by their 
habit of excessive boasting, and even by the extreme care 
which they take of their personal appearance and decora- 
tions; for unless they regarded the opinion of their com- 
rades, such habits would be senseless* 

They certainly feel shame at the breach of some of 
their lesser rules ; but how fiir they experience remorse is 
doubtful. I was at first surprised that I could not recol- 
lect any recorded instances of tliis feeling in savages ; and 
Sir J, Lubbock ’ states that he knows of none. But if we 
banish from our minds all cases given in novels and plays 
and in death-bed confessions made to priests, I doubt 
whether many of ns have actually witnessed remorse; 
though we may have often seen shame and contrition for 
smaller offences. Remorse is a deeply-hidden feeling. It 
is incredible that a savage, who will eacrifieo his life 
rather than betray hia tribe, or one who will deliver him- 
self up as a prisoner rather than break his parole,’ would 
not feel remorse in big inmost soul, though he might con- 
ceal it, if he had failed in a duty which he held sacred. 

We may therefore conclude that primeval man, at a 
very remote period, would have been influenced by the 
praise and blame of his fellows. It is obvious, that the 
members of the same tribe wouhB approA^e of conduct 

* * Origin of Civilization,’ 1870, p. 2C5. 

Mr. Wallace givea cases in hia ‘Contributions to tho Theory of 
Natural Selection,’ 1870, p 364. 
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T\^hicli appeared to them to be for the general good, and 
^vould reprobate that which appeared evih To do good 
unto others — to do unto others as ye 'would they should 
do unto yoTi^ — is the foundation-stone of morality. It is, 
therefore, hardly possible to exaggerate the importance 
during rude times of the love of praise and the dread of 
blame. A man who was not impelled by any deep, in- 
stinctive feeling, to sacrifice his life for the good of others, 
yet was roused to such actions by a sense of glory, would 
by his example excite the same wish for glory in other 
men, and would strengthen by exercise the noble feeling 
of admiration. He might thus do £ir more good to his 
tribe than by begetting offspring with a tendency to in- 
herit his own high character. 

With increased experience and reason, man perceives 
the more remote consequences of hia actions, and the self- 
regarding virtues, such as temperance, chastity, etc., 
which during early times are, as we have before seen, 
utterly disregarded, come to be highly esteemed or even 
held sacred. I need not, however, repeat what I have 
said on this head in the third chapter. Ultimately a 
liighly-complex sentiment, having its first origin in the 
social instincts, largely guided by the approbation of our 
fellow-men, ruled by reason, self-interest, and in later 
times by deep religious feelings, confirmed by instruction 
and habit, all combined, constitute our moral sense or con- 
science. 

It must not be forgotten that, although a high stand- 
ard of morality gives but a slight or no advantage to each 
individual man and hia children over the other men of the 
same tribe, yet that an advancement in the standard of 
morality and an increase in the number of well-endowed 
men will certainly give an immense advantage to one 
tribe over another* There can be no doubt that a tribe 
including many naeuihers who, from possessing in a higli 
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degree the spirit of patriotism, fidelity, obedience, courage, 
and sympathy, were always ready to give aid to each 
other and to sacrifice themselves for the common good, 
would be Yictorioiis over most other tribes; and this 
would be natural selection. At all times throughout the 
world tribes have supplanted other tribes; and as morali- 
ty is one element in their success, the standard of morality 
and the number of well-endowed men will thus every- 
wliere tend to rise and increase. 

It is, however, very difficult to form auy judgment 
why one particular tribe and not another has been success- 
ful and has risen in the scale of civilization. Many sav- 
ages are in the same condition as when first discovered 
several centuries ago. As Mr. Bagehot has remarked, we 
are apt to look at progress as the normal rule in human 
society ; but Iiistory refutes this. The ancients did not 
even entertain the idea ; nor do the Oriental nations at the 
present day. According to another high authority, Mr. 
Maine,® the greatest part of mankind has never shown a 
particle of desire that its civil institutions should be im- 
proved.” Progress seems to depend on many concurrent 
favorable conditions, far too complex: to be followed out. 
But it lias often been remarked, that a cool climate from 
leading to industry and the various arts has been highly 
favorable, or even indispensable for this cud. The Esqui- 
maux, pressed by hard necessity, have succeeded in many 
ingenious inventions, but their climate has been too severe 
for continued progress. Komadic habits, whether over 
wide plains, or through the dense forests of the tropics, or 
along the shores of the sea, have in every case been highly 
detrimental. While observing the barbarous inhabitants 
of Ticrra del Fuego, it struck me that the possession of 
some property, a fixed abode, and the union of many fami- 

®*Aueieiit 1831, p, 22. For Mi*. Bagehot^ remarks, * Fort- 

nightly Reyiew,’ April 1, 1S08, p. 452. 
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lies iinder a chief, were the iadispciisahle requisites for 
civilization. Such habits almost necessitate the cultiva- 
tion of the ground ; and the first steps in eultivatiou 
would probably result, as I have elsewhere shown,® from 
sonic such accident as the seeds of a fruit-tree falling on a 
heap of refuse and producing an unusually fine variety. 
The problem, however, of the first advance of savages 
toward civilization is at present much too difficult to be 
solved. 



Natural SeUction as affecting Civilized Natiom . — 
the last and present chapters I have considered the ad- 
vancernent of man from a former semi-human condition 
to his present state as a barbarian. But some remarks 
on the agency of natural selection on civilized nations 
may be here worth adding. This subject has been ably 
discussed by Mr* W* R. Greg,*® and previously by Mr. 
Wallace and Mr. Galton.“ Most of my remarks are 
taken from these three authors. With savages, the weak 
in body or mind are soon eliminated^ and tliose that sur- 
vive commonly exhibit a vigorous state of health. We 
civilized men, on the other hand, do our utmost to check 
the process of elimination ; wc buEd asylums for the itn- 

’ ^Tho Variation of Animals and Plants und^r Domestication,’ voL L 
p. 309, 

Fraser’s ilagazine,’ Sept. 1803, p, S53. This article scemB to 
have struck many persons, and has given rise to two remarkable essays 
and a rejoinder in the ‘Spectator,* Oct, 3 and 17^ 1868. It baa also 
been discussed in the Q. Journal of Science,* 1S69, p. 15% and by Mr. 
Lawson Tait in the ‘ Dublin Q. Journal of Medical Science^’ Feb. 1869, 
and by Mr, E. Ray Lankester in his ‘ Comparative Longevity,^ 1S70, p, 
iaa> Similar views appeared previously in the ‘Australasian,* July 13, 
1867* I have borrowed ideas from several of these writers. 

For Mr. Wallace, see ‘ Anthropolog, Review,’ aa before cited, 
Gallon in ‘Macmillan’s Magazine/ Aug. 1865, p 318 1 also h is great 
work, ‘ Hereditary Genius/ 1870. 
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becile, the maimcLl, and the sick ; y^G institute poorJaws ; 
and our medical men exert their utmost skill to save the 
life of every one to the last moment There is reason to 
believe that vaccination has preserved thousands, ^ho 
from a weak constitution would formerly have succumbed 
to small-pox. Tims the weak members of civilized socie- 
ties propagate their kind. No one who has attended to 
the breeding of domestic animals will doubt that this 
must he highly injurious to the race of man. It is sur- 
prising how soon a want of care, or care WTongly directed, 
leads to the degeneration of a domestic race ; but except- 
ing in the ease of man himself, hardly any one is so igno 
rant as to allow his worst animals to breed, 

Tlie aid which we feel impelled to give to the helpless 
is mainly an incidental result of tlic iustinet of sympathy, 
wlileh was originally acquired as part of the social in- 
stincts, but subsequently rendcredj in the manner pre- 
viously indicated, more tender and more widely diffused- 
Nor could we check our sympathy, if so urged by hard 
reason, without deterioration in the nohlcst part of our 
nature. The surgeon may harden himself while perform- 
ing an operation, for ho knows that he is acting for the 
good of ills patient ; but if we were intentionally to neg- 
lect the weak and helpless, it could only be for a con^ 
tingent benefit, wdth a certain and great present evil. 
ITcnce w^c must bear without complaining the imdoubtedly 
bad effects of the weak surviving and propagating their 
Ivind ; hut there appears to be at least one check in steady 
action, namely tlie weaker and inferior members of society 
not marrying so freely as the sound ; and this check might 
be indefinitely increased, though this is more to be hoped 
for than expected, by the weak in body or mind refraining 
from marriage. 

In all civilized countries man aceumulutes property 
and bequeaths it to his cliihlren. So that the children in 
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the same country do not by any means start fair in the 
race for success* But this is far from, an iinraixed evil; 
for ’^’ithout the accumulation of capital the arts could not 
progress ; and it is chiefly through their power that the 
civilized races have extended, and are now everywhere 
extending, their range, so as to take the place of the lower 
races* Kor does the moderate accumulation of wealth 
interfere with the process of selection. When a poor man 
becomes rich, his children enter trades or professions in 
which there is struggle enough, so that the able in body 
and mind succeed best. The presence of a body of well- 
instructed men, who have not to labor for their daily 
bread, is important to a degree which cannot he over- 
estimated; as all high iutcllectual work is carried on by 
them, and on such work material progress of all kinds 
mainly depends, not to mention other and higher advan- 
tages. No doubt wealth, when very great, tends to con- 
vert men into useless drones, but their number is never 
large ; and some degree of elimination here occurs, as we 
daily see rich men, who happen to be fools or profligate, 
squandering away all their wealth. 

Primogeniture with entailed estates is a more direct 
evil, though it may formerly have been a great advantage 
by the creation of a dominant class, and any government 
is better than anarchy* The eldest sons, though they 
may be weak in body or mind, generally marry, while the 
younger eons, however superior in* these respects, do not 
so generally marry* Nor can worthless eldest sons with 
entailed estates squander their wealth* But here, as else- 
where, the relations of civilized life are so complex that 
some compensatory checks intervene* Tlie men who are 
rich through primogeniture arc able to select generation 
after generation the more beautiful and charming women ; 
and these must generally he healtliy in body and active 
in mind. The evil consequences, such as they may ho, of 
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tlic continued preservutioii of the same line of descent, 
without any selection, arc checked by men of rank always 
wdslmig to increase their wealth and power; and this they 
effect by marrying heiresses. But the daughters of parents 
who have produced single children, arc themselyes, as 
Mr. Galton has shown, apt to be sterile ; and thus noble 
families are continually cut off in the direct line, and their 
wealth flows into some side*ehannel ; but unfortunately 
this cliannel is not determined by superiority of any kind. 
Although civilization thus checks in many ways the 
action of natural selection, it apparently favors, by means 
of improved food and the freedom from occasional hard- 
ships, the better development of the body, ThLs may be 
inferred from civilized men Laving been found, %vberever 
compared, to be physically stronger than savages. They 
appear also to have equal powers of endurance, as has 
been proved in many adventurous expeditions. Even the 
great luxury of the rich can be but little detrimental j for 
the expectation of life of our aristocracy, at all ages and 
of both sexes, is very little inferior to that of healthy Eng- 
lish lives in the lower clasaes*^^ 

We will now look to the intellectual faculties alone. 
If in eaeli grade of society the members were divided 
into two equal bodies, the one including the intellectually 
superior and the other the inferior, there can be little 
doubt that the former would succeed best iu all occupa- 
tions and rear a greater number of children. Even in the 
lowest walks of life, skill and ability must be of some ad- 
vantage, though in many occupations, owing to the groat 
division of labor, a very small one* Ilenoe in civilized 
nations there will be some tcndeticy to an increase both 

* Hereditary Getuus,^ 1870, pp. 132-140. 

See the fifth a,tid fiixth columns, compiled from good authorities, in 
the table given in Mr, E. It. Laukester^a ^Comparative Longevity,' 1870, 
p. 115. 
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in the iminher and in the standard of tlic iutdleetiially 
able. But I do not wish to assert that this tendency may 
not be more than counterbalanced in other ’ways, as by 
the multiplication of the reckless and improvident ; but 
even to such as these, ability must be some advantage* 

It has, often been objected to views like the foregoing, 
that the most eminent men who have ever lived have left 
no offspring to inherit their great intellect. Mr. Galtoii 
says,” ” I regret I am unable to solve the simple question 
whether, and Ijow far, men and women who are prodigies 
of genius arc infertile. I have, however, shown that men 
of eminence are by no means so/’ Great lawgivers, the 
founders of beneficent religions, great philosophers and 
discoverers in science, aid the progress of mankind in a 
far higher degree by their works than by leaving a nu- 
merous progeny. In the case of corporeal structures, it 
is the selection of the slightly better-endowed and the 
elimination of the slightly less well-endowed individuals, 
and not the preservation of strongly-marked and rare 
nuomalics, that leads to the advancement of a species.” 
So it *will be with the intellectual faculties, namely, from 
the somewhat more able men in each grade of society 
succeeding rather better than the less able, and conse- 
quently increasing in number, if not otherwise prevented* 
AV^hen in any nation the standard of intellect and the 
number of intellectual men have increased, we may ex- 
pect from the law of the deviation from an average, as 
shoAvn by Mr. Galton, that prodigies of genius will appear 
somewhat more frequently than before. 

In regard to the moral qualities, some elimination of 
tlie w'orst dispositions is alivays in progress even in the 
most civilized nations. Malefactors are executed, or im- 
prisoned for long periods, so that they cannot freely trans^ 

ncieditary Gcnm»/ 1870, p. S30. 

Origin of Spccica^ (fifth edition, 186^), p. 104. 
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mit tlielr bad qualities. JlclanchoUe and msaiiG persons 
are confined^ or commit suicide. Violent and quarrel- 
some men often come to a bloody end. Restless men who 
will not follow any steady occupation — and this relic of 
barbarism is a great check to civili:sation — emigrate to 
newly-settled countries, where they prove useful .pioneers, 
Iiitempcrance is so highly destructive, that the expecta- 
tion of life of the intemperate, at the age, for instance, 
of thirty, is only 13.8 years ; while for the rural laborers 
of England at the same age it is 40.59 years,^^ Profligate 
w^omeu hear few children, and profligate men rarely 
marry ; both sufier from disease. In the breeding of do- 
mestic animals, the elimination of those individuals, though 
few ill number, which are in any marked manner inferior, 
is by no means an unimportant element toward success. 
This especially holds good with injurious characters which 
tend to reappear through reversion, such as blackness in 
sheep ; and with mankind some of the worst dispositiotis 
which occasionally without any assignable cause make 
their appearance in families, may perhaps be reversions 
to a savage state, from ’which we are not removed by very 
many generations. This view seems indeed recognized in 
the common expression that such men are the black sheep 
of the family. 

With civilized nations, as far as an advanced stand- 
ard of morality, and an increased number of fairly welb 
endowed men are concerned, natural selection apparently 
effects but little ; though the fundamental social instincts 
were originally thus gained. But I have already said 
enoiigli, while treating of the lower races, on the causes 

* Hereditary Genius/ IStO, p. 34t. 

E. Ray Lankester, ^Comparative Longevity/ 1870, p. IIS. The 
table of tbe intemperate ia from Neiaou^a * Vital St^itlstics/ In regard to 
profligacy, sec Dr. Farr, “Influence of Marriage on Mortality/* ^Nat 
AasoCn for the Fromotimi of Social Science/ 1S5S. 
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which lead to tho advance of morality,, namely, the ap- 
probation of our fcllow*men — the strengllieuing of our 
sympathies by habit — example and imitation-reason — 
experience and even self-interest — instruction during youth, 
and religious feelings, 

A most important obstacle in civilized countries to an 
increase in the number of men of a superior class has 
been strongly urged by Mr, Greg aud Mr, Galton,*® namely, 
the fact that tho very poor and reckless, who are often 
degraded by vice, almost invariably marry early, while 
the careful and frugal, who are generally otherwise virtu- 
ous, marry late in life, so tliat they may be able to Biq> 
port themselves and their children in. comfort. Those 
who marry early produce within a given period not only 
a greater iimnbcr of generations, but, as sliowii by Dr, 
Duncau,^“ they produce many more children. The chil- 
dren, moreover, that arc bom by mothers during the 
prime of life are lieavicr and larger, aud therefore prob- 
ably more vigorous, than those bom at other periods* 
Thus the reckless, degraded, and often vicious members 
of society, tend to increase at a quicker rate than the 
provident and generally virtuous members. Or as Mr. 
Greg puts the case: “The careless, squalid, unaspiring 
Irishman multiplies like rabbits: the frugal, foreseeing, 
self-respecting, ambitious Scot, stern hi his morality, spir- 
itual in his faith, sagacious and disciplined in his intelli- 
gence, passes his best years in struggle and in celibacy, 
marries late, and leaves few behind him. Given a land 
originally peopled by a thousand Saxons and a thousand 

'Fraser’s Magazine^’ Sept. 1SC8, p. S53. ' Jlacmilku’s Magazine, ^ 

Aug. T80C, p. 318* Tlie Key. F. W. Fitrrar ('Fraser’s Mftg.,’ Aug. 1870, 
p. 2C1) takes a dilTcrcnt view, 

the Laws of tlic Fertility of Women, in 'Transact. JloyaJ 
Boc; Edinburgh, voL x%h\ \\ 2S7. See, also, Mr. Oalton, ' Hereditary 
Genius/ pp. 352-357, for obsorvations to the above effect. 
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Celts— and in a doiitni generations five-sixths of ilie popu- 
lation would be Celts, but fivosixtliB of the property, of 
the power, of the intellect, ivould belong to the onc-gixth 
of Saxons that remained* In the eternal ‘ struggle for 
existence,’ it would be the inferior and ims favored race 
that had prevailed — and prevailed by virtue not of ite 
good qualities but of its faults.” 

There are, hoTvever, some checks to this downward 
tendency, We have seen that the intemperate suffer from 
a high rate of mortality, and the extremely profligate 
leave few offspring. The poorest classes crowd into towns, 
and it has been proved by Dr, Stark from the statistics of 
ten years in Scotian d/“ that at all ages the death*rate is 
higher in tow iis than hi rural districts, “and during the 
first live years of life the tow^n dcath*rate is almost ex- 
actly double tliat of the rural districts,” As these returns 
iticlude both the rich and the poor, no doubt more than 
double the number of births would be requisite to keep 
up the number of the very poor inhabitants in the towns, 
relatively to those in the country. With women, mar* 
riage at too early an age is highly injurious ; for it has 
been found in France that “twice as many wdves under 
twenty die in the year, as died out of the same number 
of the unmarried,” The mortality, also, of husbands un- 
der twenty is “ excessively high,” ” but w^hat the cause of 
this may be seems doubtful. Lastly, if the men w"ho pru- 
dently delay marrying until they can bring up their 
families in comfort, were to select, as they often do, w^o- 
nien in the prime of life, the rate of increase in the better 
class would be only slightly lessened. 

It ivas established from an enormous body of statistics, 

'Tenth Annual Report of Births^ Dcathsi, etc,, iu Scotland/ 18C7, 
p. xxix. 

Tliofle ({uolalions ave taken from our highest autlioritj on such 
ciucstious, namely, Dr. Farr, in bis paper “On tbc luiluenec of Maniage 
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Iivkcu (luring 1859, that the unniamcJ men throughout 
KrancCj between the ages of twenty and eighty, die in a 
imich larger proportion than the married: for instance, 
out of every 1,000 unmarried men, between the ages of 
twenty and thirty, 11*3 annually died, while of the married 
only 6.5 died.” A similar law w^as proved to hold good, 
during the years 1863 and 1864, -with the entire popular 
lion above the age of twenty in Scotland : for instance, 
out of every 1,000 xmmarried men, between the ages of 
twenty and thirty, 14*97 annually died, wdiile of the mar- 
ried only 7.24 died, that is, less than half.®^ Dr. Stark re- 
marks on this ; Bachelorhood is more destructive to life 
than the most unwholesome trades, or than residence in 
an un’wh ole some house or district wlierc there has never 
been the most distant attempt at sanitary improvement,’^ 
He considers that the lessened mortality is the direct re- 
sult of marriage, and the more regular domestic habits 
which attend that state.” lie admits, however, that tlic 
intemperate, profligate, and criminal classes, whose dura- 
tion of life is low^, do not commonly marry ; and it must 
likewise be admitted that men w'itli a w^ak constitution, 
ill health, or any great infirmity in hody or mind, will 
often not wish to many, or Avill be rejected. Hr. Starh 
seems to have come to the conclusion that jnarriage in 
itself is a main cause of prolonged life, from finding that 
aged married men still have a considerable advantage in 
this respect over the unmarried of the same advanced age j 

on the Mortality of the Fr^^nuh People/’ read before the Nat. Assoc, for 
the Promotion of Social Science, 185S, 

** Dr. Farr, ibid. The quotations given below arc extracted from the 
same Btrikuag paper. 

1 have taken the mean of the quinquennial raeana, given in ^ Tbo 
Tenth Annual Report of Births, Deaths, etc., in Scotland,’ 1867. The 
quotation from Dr, Stark is copied from an article in the Daily News/ 
Oct. 17, 1868, which Dr. Furr considers very carefully written. 
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hilt every otic must have known instances of men, wlio 
witli weak health Lluriiig youth did not marry, and yet have 
survived to old age, tliougli remaining weak and there- 
fore always with a lessened chance of life. There is anotli- 
er reinarkablc circumstance which seems to support Dr- 
Stark^s conclusion, namely, that widows and widowers in 
France suffer in comparison wdth the married a very heavy 
rate of mortality ; hut Dr, Farr attributes this to the pov- 
erty and enl habits consequent on the disruption of the 
family, and to grief. On the wliole we may conclude with 
Dr, Farr that the lesser mortality of married than of un- 
married men, which seems to be a general law, “ is mainly 
due to the constant elimination of imperfect types, and to 
the skilful selection of the finest individuals out of each 
successive generation;” the selection relating only to the 
marriage state, and acting on all corporeal, intellectual, 
and moral qualities. We may, therefore, infer that somid 
and good men who out of prudence remain for a time un- 
married do not suffer a high rate of mortality* 

If the various checks specified in the two last paragraphs, 
and perhaps others as yet unknown, do not prevent the reck- 
less, the vicious, and otherwise inferior members of society 
from increasing at a quicker rate than the better class of 
men, the nation will retrograde, as has occurred too often 
in the history of the world. We must remember that prog- 
ress is no iuvarlahle rule* It is most ditiieult to say why one 
civilized nation rises, becomes more powerful, and spreads 
more widely, than another ; or why the same nation pro- 
gresses more at one time than at another. We can only say 
that it depends on an increase in the actual number of the 
population, on the number of the men endowed with high in- 
tellectual and moral faculties, as well as on their standard 
of excellence. Corporeal structure, except so far as vigor of 
body leads to vigor of mind, appears to have little influence. 

It has been urged by several writers that as high in-* 
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toilcetual powers arc advantageous to a nation, tlic old 
Giwks, who stood some grades higher in intellect than any 
race that has ever existed, ought to have risen, if the 
jx>wer of natural selection were real, still higher in the 
scale, increased in numher, and stocked the whole of Eu- 
rope* Here we have the tacit assumption, so often made 
with respect to corporeal structures, that there is some in- 
nate tendency toward continued development in mind and 
body. But development of all kinds depends on many 
couciiiTCiit favorable circumstances. Natural selection 
acts only in a tentative manner. Individuals and races 
may have acquii'cd certain indispntahle advantages, and 
yet ha\'c perished from failing in other characters* The 
Greeks may have retrograded from a want of coherence 
between the many small states, from the small size of their 
whole country, from the practice of slavery, or from ex- 
treme sensuality j for they did not succumb until “ they 
were enervated and corrupt to the very core.’’^*^ The 
western nations of Europe, Tvho now so immeasurably sur- 
pass their former savage progenitors and stand at the sum- 
mit of civilization, owe little or none of their superiority to 
direct inheritance from the old Greeks ; though they ow^e 
much to the w*ritten works of this wonderful people. 

Who can positively say w^hy the Spanish nation, so 
dominant at one time, has been distanced in the race? The 
awakening of the nations of Europe from the dark ages is 
a still more perplexing problem. At this early period, as 
:Mr. Gal ton “ lias remarked, almost all the men of a gentle 



See the ingenious and original argument on this subject by Mr, 
Galton, ‘ Hereditary Genius/ pp, 340-342, 

Mr. Greg, * Fraser’s Magaa me/ Sept. 18G8, p. SS^, 

2* 'Hereditary Genius/ 1870, pp. 357-350. The Kct, F. H. Farrar 
p Fraser’s Mag.’, Aug. 1S70, p. 257) advances arguments on the other 
fcide. Sir C. Lyell had already (' Prindplcs of Geology/ voL iL 18G8, 
p. 480) called attention, in a striking passage, to the evil influence of the 
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nature, tliose given to meditation or culture of the mind, 
had no refuge except in the bosom of the Church which 
demanded celibacy ; and this could hardly fail to have had 
a deteriorating influence on each successive generation. 
During this same period the Holy Inquisition selected with 
extreme care the freest and boldest men in order to burn 
or imprison them. In Spain alone some of the best mcn^ — 
those who doubted and questioned, and ‘without doubting 
there can be no progress — were eliminated during three 
centuries at the rate of a thousand a year* The evil which 
the Catholic Church has thus eflfcctcd, though no doubt 
counterbalanced to a certain, perhaps large extent in other 
ways, is incalculable ; nevertheless, Kiirope has progressed 
at an unparalleled rate. 

The remarkable success of the English as colonists 
over other European nations, which is well illustrated by 
comparing the progress of the Canadians of English and 
Frencli extraction, has been ascribed to their “ daring and 
persistent energy;” but who can say how the English 
gained their energy ? There is a2>parentiy much truth in 
the belief that the wonderful progress of the United States, 
as well as the character of tlic people, are the results of 
natural selection ; tlie more energetic, restless, and coura- 
geous men from all parts of Europe having emigrated 
during the last ten or twelve generations to that great 
country, and having there succeeded best*^’' Looking to 
the distant future, I do not think that the Rew Mr* Zincke 
takes an exaggerated view when he says:“® “All other 
series of events — as that which resulted in the culture of 
mind in Greece, and tliat which resulted in the empire of 

Holy Inquisition In having h>wortxl, through selection, the geneiul staaid- 
ard of lutcUigeucc in Europe. 

Mr. Galton, ‘ Macmilhui’a Magadiie,’ August, 1SG5, p. 325. Sce^ 
also, ‘ Nature,^ On Darwiniam and National LUb,*' Dec, 1869, p. 1S4. 

‘ Last Winter in the United States,’ 1863, p. 29. 
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Rome — only appear to have purpose and valiic when 
viewed in connoetioti with^ or rather aa subsidiary to . . . 
the great stream of Anglo-Saxon eniigration to tlie west.” 
Obscure as is the problem of the advance of clYilLsatioiij 
we can at least see that a nation which produced during a 
lengthened period the greatest number of highly intellec- 
tual, encrgeticj brave, patriotiCj and benevolent men, would 
generally prevail ovei* less favored nations. 

Katural selection follows from the struggle for exist- 
ence ; and this from a rapid rate of increase. It is impos- 
sible not bitterly to regret, but %vhethor wisely is another 
question, the rate at which man tends to increase; for this 
leads in barbarous tribes to infanticide and many other 
evils, and in civilisicd nations to abject poverty, celibacy, 
and to the late marriages of the prudent. But as man 
suffers from the same physical evils with the lower animals, 
he has no right to expect an immunity from the evils con- 
sequent on the struggle for existence. Had he not been 
subjected to natural selection, assuredly lie would never 
have attained to the rank of manhood. When we see in 
many parts of the world enormous areas of the most fer- 
tile land peopled by a few wandering savages, but which 
are capable of supporting numerous happy homes, it 
might be argued that the struggle for existence had not 
been sufficiently severe to force man upward to his highest 
standard. Judging from all that we know of man and the 
lower animals, there has always been sufficient variability 
ill the intellectual and moral faculties, for their steady ad- 
vancement through natural selection, Ifo doubt sncli 
advancement demands many favorable concurrent circum- 
stances; but it may well be doubted whether the most 
favorable would have sufficed, had not the rate of increase 
been rapid, and the consequent struggle for existence 
severe to an extreme degree. 
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On Ike evidence that all civilised uatiom were once 
harharous, — As we liuve had to consider the steps hy 
which some scml-human creature has been gradually raised 
to the rank of man in his most perfect state, the x>resent 
subject cannot be quite passed over* ISut it has been 
treated in so full and admirable a manner by Sir J* Lub- 
bock,^® Mi% Tylor, Mr* McLennan, and others, that I need 
here give only the briefest summary of their results. The 
arguments recently advanced by the Duke of Argyll®* 
and formerly by Archbishop Wliutely, in favor of the be- 
lief that man came into the world as a civiUssed heing and 
that all savages have since imdci'gone degradation, seem 
to me weak in comparison with those advanced on the 
other side. Blany nations, no doubt, have fallen away in 
civilization, and some may have lapsed into utter bar- 
barism, though on this latter head I have not met with 
any evidence. The Fnegiaus were probably compelled by 
other conquering hordes to settle in their inhospitable 
country, and they may have become in consequence some- 
what more degraded ; but it would be difficult to prove 
that they have fallen much below the Botocudos who in- 
liabit the finest parts of Brazil. 

Tlie evidence tliat all civilized nations are the de^ 
scendants of barbarians, consists, on the one side, of clear 
traces of their fonner low condition in still-existing cus- 
toms, beliefs, language, etc* ; and, on the other side, of 
])roofs that savages are independently able to raise them- 
selves a few steps in the scale of civilization, and have 
actually thus risen. The evidence on the first head is 
extremely curious, but cannot be here given ; I refer to 
sucli cases as that, for instance, of the art of enumeration, 
which, as Mr. Tylor clearly shows by the words still used 

' Oit the Origin of Civ ili nation/ * Proc* Ethnological Soc,* Nov. 
26, 1867. 

^ Primeval 1S6D. 
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ill some j>liices, origiimted in cotiiiting the fingers, first of 
one !mud and then of the other, and lastly of the toes. 
Wo have traces of this in our own decimal system, and in 
the Roman numerals, which after reaching to tlie number 
V., change into VI., etc., when the other hand no doiiht 
Avas used. So again, “when we speak of tlireescore and 
ten, we arc counting by the vigesimal system, each score 
thus ideally made, standing for 20 — for ‘one man’ as 
a Mexican or Carib Avould put it.” “ According to a large 
and increasing school of philologists, every language bears 
the marks of its slow and gradual evolution. So it is with 
the art of writing, as letters arc rudiments of pictorial 
representations. It is hardly possible to read Mr. M'Lcm 
lianas work®* and not admit that almost all civilised nations 
still retain some traces of such rude habits as the forcible 
capture of avIvcs, What ancient nation, as the same author 
asks, can be named that was originally monogamous? 
The primitive idea of justice, as shown by the law of 
battle and other customs of wdiich traces still remain, 
likewise most rude. Many existing superstitions are the 
remnants of former false religious beliefs. The highest 
form of religion— the grand idea of God hating slu and 
loving righteousness — ^ Avas unknoAvn during primeval 
times. 

Turning to the other kind of evidence : Sir J. Lubbock 
has shown that some savages liave recently improved a 
little in some of their simpler arts. From the extremely 

^ Royal InBtitution of Great Britain,’ March 15, 1807. Also, ^Re- 
searches into the Early Hiatory of Matikinil,’ 180G. 

* Primitive Marriage,’ 1865. See, likewise, an excellent articlt^ 
evidently by the same author, in the 'North British Review,* Inly, 1869. 
Also, Mr, L. II, Morgan, ‘^A Conjectural Bolutlon of the Origin of the 
Class. System of Relationshij),” in ' Proc, Atnerican Acad, of Sciences,’ 
vol. vii. Feb, 1868, Prof. Schaaffhauaen (' Anthropology Review,* Oct, 
I8C9, p. 373) reinarka on th« vestiges of human sacrifices found bolh 
in Homer and the Old Testament.*’ 
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curious account which he 'gives of the weapons, tools, and 
arts, used or practised by eayagcs in various parts of tlje 
world, it camiot be doubted that these have nearly all 
been independent discoveries, excepting perliaps tbe art 
of making fire.” The Australian boomerang is a good in- 
stance of one such independent discovery* The Tahitians 
when first visited bad advanced in many respects beyond 
the inhabitants of most of the other Polynesian islands. 
There are no just grounds for the belief that tlic high culture 
of the native Peruvians and Mexicans was derived from 
any foreign source;®* many native plants were there cul- 
tivated, and a few native animals domesticated* We 
should bear in mind that a wandering crew from some 
sembeivilized land, if washed to the shores of America, 
would not, judging from the small influence of most mis- 
sionaries, have produced any marked eflect on the natives, 
unless they had already become somewhat advanced. 
Looking to a very remote period hi the history of tlio 
w^orld, we find, to use Sir J* Lubbock’s well-known terms, 
a paleolithic and neolithic period ; and no one will pretend 
til at the art of grinding rougli flint tools was a borrowed 
one. In all parts of Europe, as far cast as Greece, iii Pal- 
estine, India, Japan, Ivew Zealand, and Africa, including 
Egypt, flint tools have been discovered in abundance ; and 
of their use the existing inhabitants retain no tradition. 
There is also indirect evidence of their former use by the 
Chinese and ancient Jews. Hence there can hardly be a 
doubt that the inhabitants of these many countries, which 
include nearly the whole civilized w^orld, were once in a 
barbarous condition. To believe that man was abori^inall v 
civilized and then suffered utter degradation in so many 

^ i>ir J. Lubbock, *PrebiBtoric Times/ 2d edit. 1809, chaps, xv* aud 
xvi. et passim. 

Dr. F. Millie r liaa mjule some good remarks to this effect m the 
liciac dcr Novara ; Aiitliropolog. Tlicil/ Ablheil, iii. ISOS, a, 127, 
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regions, is to take a pitiably low view of liuuian nature* 
It is apparently a truer and more cliccrful view that prog- 
ress lias been much more general than retrogression j that 
man has risen, though by slow and interrupted steps, from 
a lowly condition to t!ie higbest standard as yet attained 
by him in knowdedge, morals, and religion* 
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CHAPTER VI, 

ON THE AFEINITIKS AND GENEALOGY OF MAN* 

Position of Man in tlio Animal Series. — The Natural System genealogical. 
— Adaptive Characters of Slight Yalue.^ — Various Small Points of Ee- 
semblanee between Man and the Quadmtnana. — Eank of Man in the 
Natural System, — Birtliplace and Antiquity of Mm. — Absence of 
Fossil Con necting-linkH,— Lower Stages in the Genealogy of Man, as 
inferred, iirstiy from his AiHnities and sccandly from hia Structure.- — 
Early Androgynous Condition of the Vertehrata. — Conclusion, 

Even if it be granted that the dilFerence between man 
and his nearest allies is as great in corporeal structure as 
some naturalists maintain, and although we must grant 
that the difference between them is immense in mental 
power, yet the facts given in the previous chapters de* 
dare, as it appears to me, in the plainest maimer, that 
man is descended from some lower form, notwithstanding 
that connecting-links have not hitherto been disco vcroiL 

ii, j 

Man is liable to numerous, slight, and diversified varia- 
tions, which are induced by tlie same generaf causes, aro 
governed and transmitted in accordance 'with the same 
general laws, as in the lower animals. Man tends to miib 
tiply at so rapid a rate that his offspring are necessarily 
exposed to a struggle for existence,’ and consequently to 
natural selection. He has given rise to many races, some 
of which are so different tliat they have often been ranked 
by naturalists as distinct species. His body is constructed 
cm the same homological plan as that of oilier mammals, 
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mdependcntly of tliG xibcs to whicli tlic several parts may 
be put. lie passes tbroiigh the same phases of ernbrj'O- 
logical development. He retains many rudimentary and 
useless structures, 'which no doubt 'were once serviceable. 
Characters occasionally make their reappearance in liim, 
xvhich we have every reason to believe were possessed by 
his early progenitors. If the origin of man had been 
wholly different from that of all other animals, these va- 
rious appearances would he mere empty deceptions ; but 
such an admission is incredible. These appearances, on 
the other hand, are intelligible, at least to a large extent, 
if man is the co-descendant with other mamniala of some 
imknown and lower form. 

Some naturalists, from being deeply impressed with 
the mental and spiritual powers of man, have divided the 
whole organic world into three kingdoms, the Human, the 
Animal, and the Vegetable, thus giving to man a separate 
kingdom/ Spiritual powers cannot be compared or classed 
• by the naturalist ; but he may endeavor to show, as I have 
done, that the mental faculties of man and the lower ani- 
mals do not differ in kind, although immensely in degree. 
A difference in degree, however great, does not justify us 
in placing man in a distinct kingdom, as will pcrhaj>s be 
best illustrated by comparing the mental powers of two 
insects, namely, a coccus or scale-insect and an ant, which 
undoubtedly belong to the same class. The difference is 
here greater, though of a somewhat different kind, than 
that between man and the highest mammal. The female 
coccus, while young, attaches itself by its proboscis to a 
plant ; sucks the sap, but never moves again ; is fertilized 
and lavs eggs : and this is its whole history. On the 
DlJier hand, to describe the habits and mental powei's of a 

^ Isidore Geoffroy St,-llilairc gives a detailed account of the position 
adaigned to man tij various mitaralUls in their classic eafious : * Hbt 
Nut. tom. il 1859, pp. 170-185). 
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female autj ’vvould require^ as Pierre IIuDer has showiij a 
large volume; I may, however^ hriefly specify a few points. 
Ants communicate information to each other, and Bcyeral 
unite for the same work, or games of play. They recog- 
nize their fellow-aiits after months of absence. They build 
great edifices, keep them clean, close the doors in the even- 
ing, and post sentries. Tliey make roads, and even tun- 
nels under rivers. They collect food for the community, 
and when an object, too large for entrance, is brought to 
the nest, they enlarge the door, and afterward build it up 
again/ They go out to battle in regular bands, and free- 
ly sacrifice their lives for the common weal. They emi- 
grate in accordance with a preconcerted plan, Tliey cap- 
ture slaves. They keep Aphides as milcli-cows. They 
moA^e the eggs of their aphides, as well as their own eggs 
and cocoons, into warm parts of the nest, in order that 
they may be quickly hatched; and endless similar facts 
could be given* On the whole, the difference in mental 
power betAveen an ant and a coccus is immense; yet no 
one has ever dreamed of placing them in distinct classes, 
much less in distinct kingdoms. No doubt this intcrA'^al is 
bridged over by the intermediate mental powers of many 
others insects ; and this is not the case with man and the 
higher apes. But we have every reason to believe that 
breaks in the series are simply the result of many forms 
having become extinct. 

Prof; Owen, relying chiefly on the structure of the 
brain, has divided the mammalian series into four sub 
classes. One of these he devotes to man ; in another lu 
places both the marsupials and the monotremata ; so that 
he makes man as distinct from all other mammals as are 
these two latter groups conjoined* This vicAV has not 
been accepted, as far as I am aware, by any naturalist 

* See tlie very iiitcroating nrtklo, “ r/InsiiQct cUez les Tuaeeis,” by 
M. George Pouebet, Ues Deus Momles/ Feb, 1870, p, 082, 
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capalilo of forming an independent judgnientj ;uid there- 
fore need not licre be further considered. 

AYe can understand why a classiticatioii founded on 
any single character or organ — even an organ so wonder- 
fully complex and important as the brain — or on the high 
doYelopment of the mental facultieSj is almost sure to 
prove unsatisfactory- This principle has indeed been tried 
with hymenopterons insects ; but when thus classed by 
their habits or instincts, the arrangement proved thor- 
oughly artificial/ Classifications may, of course, be based 
on any character whatever, as on size, color, or the ele- 
ment inhabited ; but naturalists have long felt a profound 
conviction that there is a natural system. This system, 
it is now generally admitted, must be, as far as possible, 
genealogical in arrangement — that is, the co-descendants 
of the same form must be kept together in one group, sej>- 
arate from the co-dcscendants of any other form ; but if 
the parent-forms arc related, so will be their descendants, 
and the two groups together will form a larger group* 
The amount of difierenco between tUe several groups — 
that is, the amount of modification which each has under- 
gone — will be expressed by such terms as genera, families, 
orders, and classes. As we have no record of the lines of 
descent, these lines can be discovered only by observing 
the degrees of resemblance between tlie beings which arc 
to be classed. For this object numerous points of resem- 
blance are of much more importance than the amount of 
similarity or dissimilarity in a few points. If two lan- 
guages were found to resemble each other in a multitude 
of words and points of construction, they would be uni- 
versally recognized as having sprung from a common 
source, notwithstanding that they differed greatly in some 
few words or points of construction. But with organio 
beings the points of resemblance must not consist of 

* Westwood, *■ Modem Clasa. of Inaecta,* toI ii. 18 J 0 , p* 8^. 
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adaptations to similar habits of life : two animals may^ 
for instance, have had tlieir whole frames modified for 
living iiitho water, and yet they will not be brought any 
nearer to each other in the natural system. Hence we can 
see how it is that resemblances m unimportant structures, 
in useless and rudimentary organs, and in parts not as yet 
fully developed or functionally active, are by far the most 
serviceable for classifi-cation ; for they can hardly be due 
to adaptations within a late period ; and thus they reveal 
the old lines of descent or of true affinity. 

We can further see why a great araoiuit of modifica- 
tion in some one character ought not to lead us to sepa- 
rate widely any two organisms. A part which already 
differs much from the same part in other allied fonns has 
already, according to the theory of evolution, varied 
much; consequently it would (as long as the organism 
remained exposed to the same exciting conditions) be 
liable to further variations of the same kind ; and these, 
if beneficial, would be preserved, and thus continually 
augmented. In many cases the continued development 
of a part, for instance, of the beat of a bird, or the teeth 
of a mammal, would not be advantageous to the species 
for gaining its food, or for any other object ; but with man 
wc can BCG no definite limit, as far as advantage is con- 
cerned, to the continued development of the brain and 
mental faculties. Therefore in determining the position 
of man in the natural or genealogical system, the extreme 
development of his brain ought not to outweigh a multi- 
tude of resemblances in other less important or quite un- 
important points. 

The greater number of naturalists who have taken 
into consideration the wliolo structure of man, including 
his mental faculties, liave followed Bliimenbaeh and Cu- 
vier, and liave placed man in a separate Order, under the 
title of the Bimaiia, and therefore on an equality with the 
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Orders of the Qiiadrumanaj Carnivora, etc. Recently 
many of oiir best naturalists have recurred to the view 
first propounded hy Linnteus, so remarkahlo for his sa- 
gacity, and have placed man in the same Order with the 
Quadrumana, under the title of the Primates* The justice 
of this conclusion will he admitted if, in the first place, 
we hear in mind the remarks just made on the compara- 
tively small importance for classification of the great de- 
velopment of the brain in man ; bearing, also, in mind 
that the strongly-marked differences between the skulls of 
man and the Quadrumana (lately insisted upon hy Bh 
schoft', Aehy, and others) apparently follow from their dif- 
ferently-developed brains. In the second place, we must 
remember that nearly all the other and more important 
differences hetAveen man and the Quadrumana are mani- 
festly adaptive in their nature, and relate chiefly to the 
erect position of man ; such as the structure of his hand, 
foot, and pelvis, the curvature of liis spine, and the po- 
sition of his head. The family of seals offers a good il- 
lustration of the small importance of adaptive characters 
for classification. Tlicse animals differ from all other Car- 
nh'ora in the form of their bodies and in the structure of 
their limbs, far more than does man from the higher apes; 
yet in every system, from that of Cuvier to the most re- 
cent one hy Mr, Flower,* seals are ranked as a mere flimily 
ill the Order of the Carnivora. If man had not been his 
own classifier, he would never have lliought of founding a 
separate order for his OAvn reception. 

It would he beyond my limits, and quite beyond my 
knowledge, even to name the innumerable points of struct- 
ure in which man agrees with the other Primates. Our 
great anatomist and philosopher, Prof. Iluxley, has fully 
discussed this subject, “ and lias conic to the conclusion 

* ‘ Proc. Zoolog. SocJ 1869, p. 4, 

^ ‘ Evidence as to Man’s Vlacc in Nature,’ 1863, p. *70, d passim. 
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that man in all parts of liis organization differs less fvom 
the higher apeSj than these do from t!ie lower members of 
the same group. Consequently there “is no justification 
for placing man in a distinct order,’^ 

In an early part of this vokimc I brought forward 
various facts, showing how closely man agrees in consti- 
tution with the higher mammals ; and this agreement, no 
doubt, depends on our close similarity in minute structure 
and chemical composition. I gave, as instances, our lia- 
bility to the same diseases, and to the attacks of allied 
parasites ; our tastes in common for the same stimulants, 
and the similar effects thus produced, as well as by various 
drugs j and other such facts. 

As small unimportant points of resemblance between 
man and the liigher apes are not commonly noticed in 
systematic works, and as, when numerous, they clearly 
reveal our relationship, I will specify a few such points. 
The relative positions of the features are manifestly the 
same in man and the Quadrumana ; and the various emo- 
tions are displayed by nearly similar movements of the 
muscles and skin, chiefly above the eyebrows and round 
the mouth. Some few expressions are, indeed, almost the 
same, as in the weeping of certain kinds of monkeys, and 
in the laughing noise made by others, during which the 
comers of the mouth are drawn backward, and the lower 
eyelids wrinkled. The external cars are curiously alike. In 
man the nose is much more prominent than in most mon- 
keys ; but we may trace the commencement of an aquiline 
‘ curvature in the nose of the Iloolock Gibbon ; and tbis in 
the Semtiopithecus nasim is carried to a ridiculous extreme. 

The faces of many monkeys are ornamented with 
beards, whiskers, or iniistaehes. The hair on the head 
grows to a great lengtli in some species of Somnopithe- 
cus j * and in the Bonnet monkey (Macacus radiatiis) it 

® Isid. GcolFroyj * lllat. NaL G^n,’ tom, it 18S9, p. Sit 
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radiates from a point on tho crown, with a parting down 
tiie middle, as in man. It is commonly said that the fore- 
head gives to man his' nohle ami iTitellcctual appearance j 
hut tlie thick hair on the head of the Bonnet monkey tor- 
inmates ahniptly downward, and is succeeded hy such 
short and fine hair, or down, tliat at a little distance the 
forelicad, with the exception of the eyebrows, appears 
quite naked. It has been erroneously asserted that eye- 
brows are not j>resent in any monkey. In the species just 
named the degree of nakedness of the forehead differs in 
different individuals, and Eschricht states’^ tliat in oiir 
cliildren the limit between the hairy scalp and the naked 
forehead is sometimes not well defined 5 so that here wo 
seem to have a trifling case of reversion to a progenitor, 
in whom the forehead Iiad not as yet become quite naked. 

It is well known that the hair on our arms tends to 
converge from above and below to a point at tlie elbow. 
This curious arrangement, so unlike that In most of the 
lower mammals, is common to the gorilla, chimpanzee, 
orang, some species of Hylohates, and even to some few 
American monkeys. But in Jlylobates agilis the hair 
on the forearm is directed downward or toward the wrist 
in the ordinary manner; and in JL lar it is nearly erect, 
with only la very slight forward inclination; bo that in 
tills latter species it is in a transitional state. It can 
hardly he doubted that with most mammals the thickness 
of the hair and its direction on the hack is adapted to 
throw off tlie rain ; even the transverse hairs on the fore- 
legs of a dog may Hcrvo for this end wdien he is coiled up 
asleep. Mr* Wallace remarks that the convergence of the 
hair toward the elbow on the arms of the orang (wliose 
habits he has so carefully studied) serves to throw off the 
rain, when, as is the custom of this animal, the arras arii 

’ “Ueber die Ilicbtung dcr Haarc,” etc., Mullcr^s *Arcliiv fiir AnaL 
nnd PLysJ 1837, b, BL 
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bent, with the hands clasped round a branch or over its 
own head. We should, however, bear in mind that the 
attitude of an animal may perhaps be in part determined 
by the direction of tlic hair * and not the direction of tlie 
hah" by the attitndo. If the above explanation is correct 
in the case of the orang, the hair on our forearms offers a 
curious record of our former state ; for no one supposes that 
it is now of any use in throwing off the rain, nor in our pres- 
ent erect condition is it properly directed for this purpose. 

It would, however, he rash to trust too much to the 
principle of adaptation in regard to the direction of the 
liair in man or his early progenitors ; for it is impossible 
to study the figures given by Eschricht of the arrange- 
ment of the hair on the human foetus (this heing the same 
as in the adult) and not agree with this excellent observer 
that otlier and more complex causes have intervened. 
The points of convergence seem to stand in some relation 
to those points in the embryo which arc last closed in 
during develojiment. There appears, also, to exist some 
relation between the arrangement of the hair on the limbs, 
and the course of the medullary ai"teries,* 

It must not be supposed that the resemblances be- 
tween man and certain apes in the above and many other 
points — such as in having a naked forehead, long tresses 
on the head, etc. — ^are all necessarily the result of un- 
broken inheritance from a common progenitor thus charac- 
terized, or of subsequent reversion* Many of these resem^ 
blances are more probably due to analogous variation, 
which follows, as I have elsewhere attempted to show,* 

® On the hair in Ilylobates, see ‘ Nat- Hist, of by C. L. 

Martin, 1841, p. 415. Also, Teid. Geoffroy on the American monkeys and 
other kinds, Nat, G<5n.’ vol. ii. 1S5&, pp. 216, 243, Eschvkht, ibid 
8*46,55,61. Owen, *Anat. of Yertebrates,’ vol, iii, p. 619, Wallace, 
‘Contributions to the Theory of Natural Selection,’ 1870, p, 344, 

’ ‘Origin of Speeicfi,’ 5th edit 1869, p. 104, ‘ The Variation of Ani^ 

ihrIb and riant s under Domes tieation/ voi ii 1868, p. 348, 
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from cO'desconJed organisms having a similar constitution 
and having been acted on by similar causes inducing 
variability. With respect to the similar direction of the 
hair on the forearms of man and certain monkeys, as this 
character is common to almost all the anthropomorphous 
apeSj it may probably be attributed to inheritance ; but 
not certainly sOj as some very distinct American monkeys 
are thus cliaracterized. The game remark is applicable to 
the tailless condition of man ; for the tail is absent in all 
the anthropomorphous apes* Nevertheless this cliaractei^ 
cannot with certainty bo attributed to inheritance, as the 
tail, though not absent, is rudimentary in several other 
Old World and in some New World species, and is quite 
absent in several species belonging to the allied group of 
Lemurs, 

Although, as we have now seen, man has no just right 
to form a separate Order for his own reception, he may 
perhaps claim a distinct Sub-order or ramily. Prof Hux- 
ley, in his last work^^“ divides the Primates into three Sub- 
orders ; namely, the Anthropidse with man alone, the 
Simiadffi including monkeys of all kinds, and the Lemu- 
rid® with the diversified genera of lemurs. As far as dif- 
ferences in certain important points of stmeture are con- 
cerned, man may no doubt rightly claim the rank of a 
Sub-order ; and this rank is too Iotv, if wc look chiefly to 
his mental faculties. Nevertheless, under a genealogical 
point of view it appears that this rank is too high, and 
that man ought to form merely a Family, or possibly even 
only a Sub-family. If we imagine three lines of descent 
proceeding from a common source, it is quite conceivable 
tliat two of them might after the lapse of ages be so 
slightly changed as still to remain as species of the same 
genus; while the third line might become so greatly 
modified as to deserve to rank as a distinct Sub-family, 

'0 ‘ An Introduction to tho ClaasLficatiou of Animals,’ 1809, p. 09. ■ 
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Family, or even Order. But In this case it is almost cer- 
tain that the third line would still retain througli inherh 
tance numerous small points of resemblance with the 
other two lines. Here, then, would occur the difficulty, at 
present insoluble, !io%v much weight we ought to assign in 
our classifications to strongly-marked dillerences in some 
few points — that is, to the amount of modification under- 
gone; and how much to close rcscmbhiuce in numerous 
unimportant points, as indicating the lines of descent or 
genealogy. The former alternative is the most obvious, 
and perhaps the safest, though the latter appears the most 
correct as giving a truly natural classification. 

To form a judgment on this head, wnth reference to 
man we must glance at the classification of the Simiadaj. 
This family is divided by almost all naturalists into the 
Catavhine group, or Old World monkeys, all of which are 
characterized (as their name expresses) by the peculiar 
structure of their nostrils and by having four prcmolars 
in each jaw ; and into the Platyrhine group or New World 
monkeys (including two very distinct sub-groups), all of 
which are characterized by difiercntly-constructed nostrils 
and by having six premolars in each jaw. Some other 
small differences might be mentioned. Now man unques- 
tionably belongs in his dentition, in the structure of his 
nostrils, and some other respects, to the Catarhine or Old 
World division ; nor does he resemble the Platyrhiiies 
more closely than the Catarbincs in any characters, ex- 
cepting in a few of not much importance and apparently 
of an adaptive nature. Therefore it would be against all 
probability to suppose tliat some ancient New World 
species had varied, and had thus produced a man-like 
creature with all the distinctive characters proper to the 
Old World division; losing at t!ie same time all its own 
distinctive characters. There can consequently hardly be 
a doubt that man is an ofishoot from the Old World Sim' * 
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i.aii stem; and tliatj under a genealogical point of vkwj 
he must be classed Avith the Catarhinc division,” 

The aiithropomorplions apes, namely the gorilla, chim- 
panzee, orang, and hylobates, are separated as a distinct 
sub-group from the other Old World monkeys by most 
naturalists. I am aware that Gratiolet> relying on tlie 
structure of the brain, does not admit the existence of this 
sub-gronp, and no doubt it is a broken one; thus the oriing, 
as ill’. St. G. Jliyart remarks,^* “is one of the most peculiar 
and aberrant forms to be fonnd in tlic order.” The re- 
maining, non-anthroponiorphous. Old World monkeys, are 
again divided by some naturalists into two or three 
smaller sub-gronps; the genus Semnopithecus, Avlth its 
peculiar sacculated stomach, being the type of one such 
sub-group. But it appears from M. Gaiidry’a wonderful dis- 
coveries in Attica, that during the Miocene period a fonn 
existed there, which connected Seranopitheens and Maca- 
eiis ; and this probably illustrates the manner in Avbich 
the oilier and higher groups were once blended together. 

If the anthropomorphous apes be admitted to form a 
natural sub-group, then as man agrees with them, not 
only in ail those characters wliich he possesses in common 
w ith the w^holc Catarhine group, but in other peculiar 
characters, such as the absence of a tail and of callosities 
and in general appearance, we may infer that some ancient 
member of the anthropomorplious sub-group gave birth 
to man. It is not probable that a meinhcr of one of the 
other lower gub-groups should, through the law of analo- 
gous variation, have given rise to a man-like creature, 

This is nearly the BJunc clae sill cation as that provisionally adopted 
by >Ir. St George Mivart (‘Transact Philosophy 1867| p. 300), 

who, after separating the Lemur idae, divides the remaiuder of tbo 
Primates into tho Hominidae, the Simiada) answering to the Catarhincs, 
the CebidjE, and the liapalidso— these two latter groups answering to the 
Platyrbiaes. 

** ‘Transact. Zoolog* Soc/ voh vi. 18C7j p. 214. 
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resembling the higher anthropomorphous apes in so many 
respects. No doubt man, in comparison with most of his 
allies, has undergone an extraordinary amount of modifi' 
cation, chiefly in consequence of his greatly-developed 
brain and erect position ; nevertheless, we should bear in 
mind that he “ is but one of several exceptional forms of 
Primates.^’ 

Every naturalist, who believes in the principle of 
evolution, will grant that the two main divisions of the 
Siiniada?, namely the Catarhine and Platyrhine monkeys, 
with their sub-groups, have all proceeded from some one 
extremely ancient progenitor- The early descendants of 
this progenitor, before they had diverged to any con- 
siderable extent from each other, would still have formed 
a single natural group , but some of the species or incipi- 
ent genera would have already begun to indicate by their 
diverging characters the future distinctive marks of the 
Catarhine and Platyrhine divisions. Hence the members 
of this supposed ancient group would not have been so 
uniform in their dentition or in the structure of their 
jiostiils, as are the existing Catarhine monkeys in one way 
and the Platyrhines in another ‘way, hut would have 
resemhled in this respect the allied Lemuridie which differ 
greatly from each other in the form of their muzzles,** and 
to an extraordinary degree in their dentition. 

The Catarhine and Platyrhine monkeys agree in a 
multitude of characters, as is bIiowii by their unques- 
tionably belonging to one and the same order. The many 
charaeters which they possess in common can hardly 
have hcen independently acquired by so many distinct 
species ; so that these characters must have been inherited. 
But an ancient form which possessed many characters 

F 

Mr, St G. Mivavt, *■ Transact. Phil. Soc.’ p. 410 . 

** Messrs, Murie and Mlvart on the Lcmuroideii, ‘ Transact. J^<^olos. 
Soc.* voL Tiu 1S6&, p. 6, 
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eoiTimon to tlic Catarhino and Platyrinne monkeys^ and 
others ill an intermediate condition, and some few perhaps 
distinct from those now present in either group, would 
undouhtedly have been ranked, if seen by a naturalist, as 
an ape or monkey* And as man under a genealogical 
point of view belongs to the Catarhine or Old World 
stock, we must conclude, however much the conclusion 
may revolt our pride, that our early progenitors would 
have been properly thus designated*^^ But wo must not 
fall into the error of supposing that the early progenitor of 
the whole Simian stock, including man, was identical with, 
or even closely resembled, any existing ape or monkey* 



0?i the Jiirthplace and Antiquitj/ of JTan. — ^We are 
naturally led to inquire where was the birthplace of man 
at that stage of descent when our progenitors diverged 
from the Catarhine stock* The fact that they belonged 
to this stock clearly shows that they inhabited the Old 
World; but not Australia nor any oceanic island, as wc 
may infer from the laws of geographical distribution. In 
each great region of the world the living mammals arc 
closely related to the extinct species of the same region. 
It is therefore probable that Africa was formerly inhab- 
ited by extinct apes closely allied to the gorilla and chim- 
panzee ; and as these two species are now man^s nearest 
allies, it is somewhat more probable that our early pro- 
genitors lived on the African Continent than elsewhere. 
But it is useless to speculate on this subject, for an ape 
nearly as large as a man, namely, the Diyopithceus of 
Lartet, which was closely allied to the anthropomorphous 

niickel has come to tliia same conclusion. Sco ‘Ueber die Ent- 
Bteliung dcs ilenschengcschlechts/ in Virchow’s * Bammlung. gemcin. 
wisBCii. VortragCj’ 18C8, 61, Also hiH ^Natiirlielie Schopfung*^ 

gcBchicbte/ ISGS, in which he gives in detail hia viewa on the genealogy 
of man. 
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IlylobnlcSj existed in Europe during tlie Upper iVliocene 
period ; [iiid since so remote a period the earth lins cer- 
tainly undergone many great revolutions, and there lias 
been ample time for migration on the largest scale. 

At the period and place, -whenever and wherever it 
may have been, -when man first lost his hairy covering^ lie 
jjrobably inhabited a hot country * and this w^ould have 
hcen favorable for a fragifcroiis dietj on which, judging 
from analogy, he subsisted. We are far from knowing 
how loner aao it was when man first diverged from the 
Catarliiiie stock ; but this may have occurred at an epoch 
as remote as the Eocene period; for the higher apes had 
diverged from the low^er apes as early as the Upper Mio- 
cene period, as shown by the existence of the Dryopitlic- 
cus. We are also quite ignorant at how rapid a rate or- 
ganisms, w^hether high or low in the scale, may imder 
favorable circumstaucea be modified : we know, however, 
that some have retained the same form during an enor- 
mous lapse of time. From what we see going on under 
domestication, we learn that within the same period some 
of the co-descendants of the same species may he not at 
all changed, some a little, and some greatly changed. 
Thus it may have been with man, who has undergone a 
great amount of modification in certain characters in com- 
parison with the higher apes. 

The great break in the organic chain between man and 
his nearest allies, which cannot he bridged over by any 
extinct' or living species, has often been advanced as a 
gi'avG objection to the belief that man is descended from 
some lower form; but this objection will not appear of 
much wciglit to those who, convinced by general reasons, 
believe in the general principle of evolution. Breaks in- 
cessantly occur in all parts of the series, some being wdde, 
sJiarp, and defined, others less so in various degrees ; as 
between the oransr and its nearest alUes—between Uni 
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Tiinsius and the oilier Lemuri die— between tlie elepliaut 
and in a more striking manner between the Ornttliorhyii- 
ehiis or Echidna, and other niammalg. But all tlicse 
breaks depend merely on the number o£ related forms 
which have become extinct* At some future period, not 
very distant as measured by centuries, the civiliKcd races 
of man will almost certainly exterminate and replace 
throughout the world the savage races. At the same 
time the anthropomorphous apes, as Prof. Schaaffhausen 
has remarked/® will no doubt be exterminated. The 
lireak will then he rendered wider, for it will ititervciic 
between man in a more civilized state, as we may hope, 
than the Caucasian, aiid some ape as low as a baboon, in- 
stead of as at present between the negro or Australian 
and the gorilla. 

With respect to the absence of fossil remains, serving 
to connect man with his apedike progenitors, no one will 
lay much stress on this fact, who will read Sir C. LyclFs 
discussion,” in which he shows that in all the vertebrate 
classes the discovery of fossil remains lias been an ex- 
tremely slow and fortuitous process. STor should it be 
forgotten that those regions Avhich are the most likely to 
aflbrd remains connecting man witli some extinct ape-like 
creature, have not as yet been searched by geologists. 

Lower Stages in the Genealogy of Wan , — We liayo 
seen that man appears to have diverged from the Cata-* 
rhiiie or Old World division of the Simiadse, after these 
had diverged from the Jfew World division. We will 
now endeavor to follow the more remote traces of his 
genealogy, trusting in the first place to the mutual affini- 
ties between the various classes and orders, with some 

** ^ Anthrop&iogicjal Apiil, 186^, p. 236. 

tT * Elements of Geology/ 1865, pp, 583-585. 'Antiquity of Man,* 
J863, p. H5. 
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sliglit aid from the periodSj as far as ascertained, of their 
successive appearance on the earth. The LemuridEC stand 
helow and close to the Simiadse, constituting a very dis- 
tinct family of the Primates, or, according to Hackel, a 
distinct Order, Tins group is diversified and broken to 
an extraordinary degree, and includes many aberrant 
forms. It has, therefore, probably suffered much extinc- 
tion* Most of the remnants survive on islands, namely, in 
Madagascar and in the islands of the Malayan archipelago, 
where they have not been exposed to such severe compe- 
tition as they would have been on well-stocked continents. 
Tills group likewise presents many gradations, leading, as 
Huxley remarks/* insensibly from the crown and sum- 
mit of the animal creation down to creatures from wdiicli 
there is but a stop, as it seems, to the lowest, smallest, 
and least intelligent of the placental mammalia.” From 
those various considerations it is probable that the Simiadje 
Averc originally developed from the progenltoi^s of the ex- 
isting Lemiiridm ; and these in their turn from forms stand- 
ing very low in the mammalian series. 

The Marsupials stand in many important characters 
beloTv the placental mammals. They appeared at an 
earlier geological period, and their range was formerly 
much more extensive than 'what it now is. Hence the 
Placentala are generally supposed to have been derived 
from the Implacentata or Marsupials * not, however, from 
forms closely like the existing Marsupials, but from their 
early progenitors. The Moiiotremata are plainly allied to 
the Marsupials ; forming a third and still lower division in 
the great mammalian series. They arc represented at the 
I>rcseiit day solely by the Orniihorhynchus and Echidna; 
and these two fonns may be safely considered as relics of 
a much larger group which have been preserved in Austra- 
lia through some favorable concurrence of circumstances. 

^ Man’s r^acp m Nature,’ p. 105, 
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The Monotremata arc eminently interesting, as in several 
important points of Btnicture they lead toward the class 
of reptiles 

In attempting to trace the genealogy of the Mam- 
malia, and therefore of man, lower down in the scries, wo 
become involved in greater and greater obscurity* lie 
who wishes to see what ingenuity and knowledge can 
effect, may consult Pro£ Hactel’s works,” I will con- 
tent myself with a few general remarks. Every evolu- 
tionist will admit that the five great vertebrate classes, 
namely, mammals, birds, rep tiles, amphibians, and fishes, 
are all descended from some one prototype ; for they have 
much in common, especially during their embryonic state. 
As the class of fishes is the most lowly organized and ap- 
peared before the others, wo may conclude that all the 
members of the vertebrate kingdom are derived from some 
fish-like animal, less highly organized than any as yet 
found in the lowest known formations* The belief that 
animals so distinct as a monkey or elephant and a hum- 
ming-bird, a snake, frog, and fish, etc,, could all have 
sprung from the same parents, will apj>ear raonstrous to 
those w’ho have not attended to the recent progress of 
natural history* For this belief implies the former ex- 
istence of links closely binding together all these forms, 
now BO utterly unlike, 

Nevertheless, it is certain that groups of animals have 
existed, or do now exist, which serve to connect more or 
less closely the several great vertebrate classes. We have 

Elaiiorate tables ate given in his *Generclle Horphologio ’ (B, iu 
8. cliii. and s. 425) ; and with more especial reference to man in bis 
‘Naturliehe Scho[ifungsgeschichte/ 1868. Prof. Huiley, in reviewing 
this latter work (‘The Academy,* 1869, p, 42) saja that he considers 
the phylum or lines of descent of tho Vertebrata to be admirably dis- 
cussed by Hiickel, although ho differs on some points. He cxpreBscs, 
also, his bigli estimate of the value of the general tenor and spirit of the 
whole work. 
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pcou that tlie Oriiitliorliyiiclnis graduates toward reptiles ; 
and Trot Huxley has made tiic reTnarlcable discovery^ 
confirmed by Jlr, Cope and others, that the old DinoBau- 
rians are interiiiediate in many important respects hotween 
certain reptiles and certain birds — the latter consisting of 
tlic ostricli-tribo (itself evidently a widely-diffused rem- 
naut of a larger group) and of the Archcopteryx, that 
strange Secondary bird having a long tail like that of the 
lizard. Again, according to Prof. Owen,“® the lehthy- 
osaiirians — great sca-lizarda furnished with paddles — pre- 
sent many alEuitics with fishes, or rather, according to 
Huxley, witli amplubians. This latter class (including in 
its highest division frogs and toads) is plainly allied to 
the Ganoid fishes. Tiieae latter fishes swarmed during 
the earlier geological periods, and were constmeted on 
what is called a highly-generalized type, that is, they pre- 
sented diversified affinities with other groups of organisms* 
Tlie ainpliihiaiis and fishes are also so closely united by 
the Lepidosiren, that naturalists long disputed in which 
of these two classes it ought to he placcl The Lcpldo- 
sireii and some few Ganoid fishes have been preserved 
from utter extinction by inhabiting our rivers, which are 
harbors of refuge, bearing the same relatio!! to the great 
waters of the ocean that islands bear to continents. 

Lastly, one single member of the immense and diver- 
sified class' of fishes, namely, the lancclet or aiiiphioxus, is 
so different from all other fishes, that Hackel maintains 
that it ought to form a distinct class in the vertebrate 
kingdom. This fish is remarkable for its neirative charac- 
tors ; it can hardly be said to possess a brain, vertebral col* 
nmn, or heart, etc, ; so that it was classed by tlie older 
naturalists among the womis. Many years ago Prof 
Goodsir perceived that the lancelet presented some affini- 
ties witli the Ascidians, which are invertebrate, hermaphro- 

^ P:vIa30nlulogy 18G0, p, 190, 
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dlto, marine croaUircs permanently attaciaed to a su])port. 
Tliey Imrdly appear like animalSj and consist of a simple^ 
tough, leathery sack, with two small projecting oriliccB, 
They belong to the Molhiscoida of Huxley — a lower di- 
vision of the great kingdom of the Molhisca; but they 
have recently been placed by some naturalists among the 
A^ermes or worms. Their laiwie somewhat resemble tad- 
poles ill shape, and have the power of swimming freely 
about* Some observations latcdy made by M. Kowa- 
levsky,’^* since confirmed by Prof. Kuppfer, will form a 
discovery of extraordinary interest, if still further ex- 
tended, as I liear from M. Kowalevsky in Naples he has 
now effected. The discovery is that the larvas of As- 
cidiaiis are related to the Vertehrata, in their manner of 
development, in the relative position of the nervous sys- 
tem, and in possessing a structure closely like the chorda 
dorsalid of vertebrate animals. It thus appears, if we 
may rely on embryology, which has always proved the 
safest guide in classification, that we have at last gained 
a clew to the source whence the A^ertehrata have been de- 
rived* AA^e should thus he justified in helLoving that at 
an extremely remote period a group of aiiimals existed, 
resembling in many respects the larvae of our present As- 
cidiaus, which diverged into two great branches— the one 
retrograding in development and producing the present 

I had the satisfaction of seeing, at the Falkland Islands, in April, 
1S33, and therefore some years before any other naturalist, the locomo- 
tive larvEC of a compound Ascidian, closely allied to, but apparently gen- 
erically distinct from, Spoicum, The tail was about five times as long 
as the oblong head, and terminated in a very fine filament. It was 
plainly divided, as sketched by me under a simple microaeope, by trans- 
verse opaque paititions, which I presume represent the great cells figured 
by Kowalevsky. At an early atage of development the tail was closely 
coiled round the head of the larva. 

‘ M6moirca de TAcatL dcs Sciences de St. Pitersbourg,’ tom, x, No. 
1&, 18GG. 
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class of Ascidians, the other rising to the crown and summit 
of the animal kingdom by giving birth to the Vertebrata, 

% 

We have thus far endeavored rudely to trace the 
genealogy of the Vertebrata by the aid of their mutual 
affiiiitios* We will now look to man as he exists ; and we 
si I all, I think, be able partially to restore during successive 
periods, but not in due order of time, the structure of our 
early progenitors. This can be effected by means of the 
rudiments which man still retains, by the characters which 
occasionally make their appearance in him through rever- 
sioii, and by the aid of the principles "of morphology 
and embryology. The various facts, to which I shall here 
allude, have been given in the previous chapters. The 
early progenitors of man were no doubt once covered with 
hair, both sexes having beards ; their ears were pointed 
and capable of movement ; and tbeir bodies ivere provided 
wdth a tail, having the proper muscles. Their limbs 
and bodies were also acted on by many muscles which 
now only oceaBioiially reappear, but are normally present in 
the Quadrumana. The great artery and nerve of the hu- 
merus ran through a supra-condyloid foramen. At this or 
some earlier period, the intestine gave forth a much larger 
diverticulum or ceecum than that now existing* The foot, 
judging from the condition of the groat-toe in the fetus, 
w^as then prehensile ; and our progenitors, no doubt, were 
arboreal in their habits, frequenting some warm, forest-clad 
land. The males 'were provided with great canine teeth, 
which served tlaem as formidable weapons* 

At a much earlier period the uterus was double; the 
excreta were voided through a cloaca ; and the eye was 
protected by a third eyelid or nictitating membratie. At 
a still earlier period the progenitors of man must have 
been aquatic in their habits ; for morphology plainly tells 
us that our lungs consist of a modified swim-bladder, which 



Ciur. YL] 



AFFINITIES AND GENEALOGY, 



19 & 



once served as a float. The clefts on the neck in the embryo 
of man shoiv where the branchi® once existed. At about 
this period the true kidneys were replaced by the corpora 
wolftiana. The heart existed as a simple pulsating vessel j 
and the chorda dorsalis took the place of a vertebral col- 
umn. These early predecessors of man, thus seen in the 
dim recesses of time, must have been as lowly organized 
as tlie lancclet or amphioxus, or ereo still more lowly or- 
ganized. 

There is one other point deserving a fuller notice- It 
has long been knowm that in the vertebrate kingdom one 
sex bears rudiments of various accessory parts, appertain- 
ing to the reproductive system, which properly belong to 
the opposite sex ; and it has now been ascertained that at 
a very early embryonic period both sexes possess true 
male and female glands. Hence some extremely remote 
progenitor of the ivholo vertebrate kingdom appears to 
have been hermaphrodite or androgynous.^® But here we 
encounter a singular difficulty. In the mammalian class 
the males possess in their vesicnljc prostatica rudiments 
of a uterus with the adjacent passage ; they bear also 
rudiments of mammie, and some male marsupials have 
rudiments of a marsupial sack.“^ Other analogous facts 
could be added. Are we, then, to suppose that some ex- 
tremely ancient mammal possessed organs proper to both 
sexes, that is, continued androgynous after It had acquired 

This is the couclualon of one of the highest authorities in com- 
parative anatoniy, namely, Prof. Gegenbaur : * Grundzuge dcr vergleieh. 
An&t/ 1870, 0. 876. The re^^iiU has been arrived at chiefly from the 
study of the Amphibia; but it appears from the rcscarchca of Waldeyer 
(as quoted in II umphry^s ‘ Journal of Auat and Phys.' 1869, p, 101), 
that the sexual organs of even the higher vertebrata are, in their early 
condition, hermaphrodite.” Similar viewa hare long been held by some 
authors, though until recently not well based. 

** The male Thylaciniis offers the beat instance. Owen, ^ Anatomy 
of Vertebrates,^ voL Lil. p. 771. 
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the chief Jistiiietioris of its proper class j and tlicreforc after 
it had diverged from the lower classes of the veitcbrate 
kingdom? This seems improbable in the highest degree; 
for, had this been the case, we might Lave expected that 
some few members of the two lower classes, namely fishes ““ 
and araphihiaiis, would still have remained androgynous. 
We must, on the contrary, believe that when the five ver- 
tebrate classes diverged from their common progenitor the 
sexes had already become separated, , To account, how- 
cvci-j for male mammals possessing rudiments of the accesso- 
ry female organs, and for female mammals possessing nidi- 
iiicnts of the masculine organs, w^e need not suppose that 
their early progenitors were still androgynous after they had 
assumed their chief mammalian characters. It is quite possi- 
ble that, as the one sex gradually acquired the accessory or- 
gans proper to it, some of the successive steps or modifi- 
• cations were transmitted to the opposite sex. When wq 
treat of sexual selection, we shall meet with innumerable 
instances of this form of transmission — as in the case of 
the spurs, plumes, and brilliant colors, acquired by male 
birds for battle or ornament, and transferred to the fe- 
males in an imperfect or rudimentary condition. 

The possession by male mammals of functionally im- 
perfect mammary organs is, in some respects, especially 
curious. The Monoti*emata l>ave the proper milk-secret- 
ing glands with orifices, but no nipples ; and, as these 
animals stand at the very base of the mammalian scries, 
it 33 probable that the progenitors of the class possessed, 
in like manner, the milk-secreting glands, hut no nipples. 
This conclusion is supported by what is known of their 

Scrraima is well known often to be m an hermaphrodite condition ; 
but Dr. Giinthor hiforma me that he is convineed that this h not its nor# 
mal state. Deacent from an ancient androgynous prototype would, how* 
over, naturally favor and explain, to a certain extent, the recurrence of 
this condition in these fishes. 
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manner of development ; for Professor Turner informs me, 
on tlie authority of Kolliker and Laiiger, that in the em- 
bryo tlie mammary glands can be distinctly traced before 
the nipples are in the least visible ; and it should be borne 
in mind that the development of successive parts in the 
individual generally seems to represent and accord witli 
the development of successive beings in the same line of 
descent* Tlie Marsupials diiTer from the Monotremata by 
possessing nipples ; so that these organs were probably fii'st 
acquired by the Marsupials after they had diverged from^ 
and risen above, the itonotremata, and were then trans- 
mitted to the placental mammals* Ko one will suppose 
that after the Marsupials bad approximately acquired 
their present slnicture, and therefore at a rather late pe- 
riod in the development of the mammaban scrieSj any of 
its members still remained androgynous. We seem, there- 
fore, compelled to recur to the foregoing view, and to con- 
■ elude that the nipples were first developed in the females 
of some very early marsupial form, and were then, in ac- 
cordance with a common law of inheritance, transferred 
in a functionally imperfect condition to the males* 

Keverthcless, a suspicion has sometimes crossed my 
mind that long after the progenitors of the whole mam- 
malian class had ceased to be androgynous, both sexes 
might have yielded milk and thus nourished their young; 
and, in the case of the Marsupials, that both sexes might 
have carried their young in marsupial sacks* This will 
not appear utterly incredible, if we reflect that the males 
of syngnathous fishes receive the eggs of the females in 
their abdominal pouclies, hatch them, and aftemmrd, as 
some believe, nourish the young that certain other 

Mr. Lockwood bellevca quoted in * Quart, Joumd of Science/ 
April, 1868, p. 269), from what he hafl observed of the tlevclopmcnt of 
irippocanipiis, that the walls of the abdominal pouch of the male in somo 
way afford nourishment. On male fisliea hatching the ova in their 
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male fishes hatch the eggs within their months or bran- 
chial cavities ; that certain male toads take the chaplets 
of eggs from the females and wind them round their own 
tliiglis, keeping them there until the tadpoles are horn ; 
tliat certain male birds undertake the whole duty of incu- 
bation, and that male pigeons, as well as the females, feed 
their nestlings with a secretion from their crops. But the 
above suspicion first occurred to me from the mammary 
glands in male mammals being developed so much more 
perfectly than the rudiments of those other accessory re- 
productive parts, which are found in the one sex though 
proper to the other. The mammary glands and nipples, 
as they exist in male mammals, can indeed hardly bo 
called rudimentary ; they are simply not fully developed 
and not functionally active. They are sympathetically 
affected under the influence of certain diseases, like the 
same organs in the female. At birtli they often secrete a 
few drops of milk ; and they have been known occasion- 
ally in man and other mammals to become well devel- 
oped, and to yield a fair supply of milk, Now if we suj>- 
pose that during a former prolonged period male mam- 
mals aided the females in nursing their ofispring, and that 
after^^ard from some cause, as from a .smaller number of 
young being produced, the males ceased giving this aid, 
disuse of tho organs during maturity would lead to their 
becoming inactive; and from two well-known principles 
of inheritance this state of inactivity would probably be 
transmitted to the males at the corresponding age of ma- 
turity, But at all earlier ages these organs would be left 
unaffected, so that they would be equally well developed 
in the young of both sexes. 

mouths, see a Tcrj iutcreating pfipor by Prof, Wymao, in ^Proo, Eoatou 
Soc. of Nat, Hist,* Sept. 1857; alsJO Prof. Turner, in ^ Jourual of 

Anat. and Phys,^ Nov. 1, 186G, p, 78. Dr. Giiutherhas llkcwieo describod 
Him liar 
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CoHclusio'ii ^ — "TliG Lest tlefinilioii of fulvanccmuBiit or 
progress in the organic scale ever given, is that hy Von 
15aer ; and this rests on the amount of dilferentiatioii and 
specialization of the seycral parts of the same being, \vhcn 
arrived, as I should be inclined to adcl, at maturity. Kow 
as organisms liave become slowly adapted by means of 
natural selection for diversified lines of life, their parts 
will have become, from the advantage gained by the di- 
vision of physiological labor, more and more differentiated 
and specialized for various functions. The same part ap- 
pears often to have been modified first for one purpose, 
and then long afterward for some other and quite distinct 
purpose ; and thus all the parts are rendered more and 
more complex. But each organism will still retain the 
general typo of structui^e of the progenitor from which it 
was aboriginally derived* In accordance with this view 
it seems, if we turn to geological evidence, that organiiia- 
tion on the whole lias advanced throughout the world by 
slow and interrupted steps. In the great kingdom of the 
Vertebrata it has culminated in man. It must not, how- 
ever, bo supposed that groups of organic beings arc al- 
ways supplanted and disappear as soon as they have 
given birth to other and more perfect groups. The latter, 
lixough victorious over their predecessors, may not have 
become better adapted for all places in the economy of 
Nature. Some old forms appear to have survived from in- 
habiting protected sites, where they* have not been ex- 
posed to very severe competition ; and these often aid iis 
in constructing our genealogies, by giving us a fair idea 
of former and lost populations. But we must not fall itito 
the error of looking at the existing members of any lowly- 
organized group as perfect representatives of their ancient 
predecessors. 

Tlie most ancient progenitors in the kingdom of the 
V^ertebrata, at w^liicli we arc able to obtain an obscure 
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glance, apparently coiiBistcd of a group of marine aiii- 
resembling tlic larvsa of existing Ascidians* These 
animals probably gave rise to a group of fishes^ as lowly 
oiganized as the lancclet ; and from these the Ganoids, 
and Other fishes like the Lepidosiren, must liave been de- 
veloped. From such fish a very small advance would 
cany us on to the amphibians. We have seen that birds 
and reptiles were once intimately connected togetlier ; and 
the Jlonotroinata now, in a slight degree, connect mam- 
mals with reptiles. But no one can at present say by 
wliat line of descent the three higher and related classes, 
namely, mammals, birds, and reptiles, were derived from 
either of the two lower vertebrate classes, namely am- 
phibians and fishes. In the class of mammals the steps 
arc not difficult to conceive which led from the ancient 
Monotremata to the ancient Marsupials; and from these 
to the early progenitors of the placental mammals. Wo 
may thus ascend to the Lemuridm ; and the interval is not 
wide from these to the Simiadae. The Simiadae then 



branched ofi‘ into two great stems, the Kew World and 
Old World monkeys ; and from the latter, at a remote 

All vital functions tend to rim their course in fi:sed and recurrent 
periods, and with tidal animals the periods would probahlj be lunar ; for 
such animals must have been left dry or covered deep with water — sup- 
plied with copious food or stinted — during endless generations, at regular 
lunar Intervals. If, then, the vertebrata arc descended from an animal 
allied to the existing tidal Ascidians, the mysterious fact that, with the 
higher and now terrestrial Yertebrata, not to mention other classes, many 
normal and abnormal vital processes run their course according to lunar 
periods, is rendered intelligible. A recurrent period, if approximately 
of the right duration, when once gained, would not, as far as we can 
judge, be liable to be changed ; consequently it might be thus transmitted 
during almost any number of generations. This conclusion, if it could 
he proved sound, would bo curious ; for we should then see that the pe- 
riod of gestation in each mammal, and tlie hatching of each bird’s eggs, 
and many other vital processes, still betrayed the primordial birthplace 
of these animala. 
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period j JIan, tlie 'wonder anti glory of tlie Universe, pro- 
ceeded. 

Thug we liave given to man a pedigree of prodigious 
length, but not, it may be said, of noble quality. The 
world, it has often been remarked, appears as if it liad 
long been preparing for the advent of man * and this, in 
one sense is strictly true, for he owes his birth to a long 
line of progenitors* If any single link in this chain had 
never existed, man wonld not have heen exactly what he 
now is. Unless we wdfnlly close our eyes, we may, with 
onr present knowledge, approximately recognize our par- 
entage ; nor need wo feel ashamed of it. The most hum- 
ble organism is something much liigherthan the inorganic 
dust under onr feet ; and no one with an unbiassed mind 
can study any living creature, however humble, without 
being: struck with enthusiasm at its marvellous structure 
and properties. 
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CHAPTER VII. 

OK THE llACES OF MAK. 

Tlio Naturo oiidYaIu« of Spccifio Charaoters. — Application totlioEacoa 
of Man. — Aigumenta in favor of, and opposed to, ranting the So- 
called Eaces of Man as Distinct Species.— Snh-Bpecics.—JIonogenista 
and Polygonista. — Convergence of Character.— Numerems Points of 
Ecacmhlanco in Body and Mind between the most Distinct Eacea of 
Man.— The State of Man when he first spread over tho Earth, — Each 
Kaco not descended from a Single Pair. — The Extinction of Baces.— 
Tho Formation of Paces. — The Eifects of Croeeing,— Slight Infiuence 
of the Direct Action of the Conditions of LLfe.— Slight or no Influence 
of Natural Selection. — Sexual Selection. 

It is not iny intention hero to describe the several bo 
called races of men ; but to inquire wbat is tbe value of 
the differences between them under a ckssificatory point 
of vieWj and how they have originated. In determining 
whether two or more allied forms ought to be ranked aa 
BpecicB or varieties, naturalists are practically guided by 
the following considerations ; namely, the amount of dif- 
ference between them, and wlietber such differences relate 
to few or many points of structure, and w^hether they are 
of physiological importance ; but more especially whether 
they are constant. Constancy of character is what is 
chiefly valued and sought for by naturalists. Whenever 
it can be shoivn, or rendered probable, that the forms in 
question have remained distinct for a long period, this be- 
comes an argument of much weight in favor of treating 
them as species. Even a slight degree of sterility between 
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any two fonns wbcn first crosBcdj or in tlioir offspring, is 
generally considered as a decisive test of tlieir specific 
distinctness; and tlieir continued persistence 'without 
hi ending within the same area, is usually accepted as 
sufficient eyidcneCj cither of some degree of mutual steril- 
ity, or in the case of animals of some repugnance to 
mutual pairing. 

Independently of hlcndiug from intercrossing, the 
complete absence, in a well-investigated region, of varie- 
ties linking together any two closely-allied forms, is 
probably the most important of all the criterions of their 
specific distinctness ; and this is a somewhat different con- 
sideration from mere constancy of character, for two 
forms may be highly variable and yet not yield inter- 
• mediate varieties. Geographical distribution is often iiii- 
coiiBciously and sometimes consciously brought into play; 
BO that forms living in two widely-separated areas, in 
which most of the other inhabitants are specifically dis- 
tinct, are themselves usually looked at as distinct ; but in 
truth this affords no aid in distinguishing geographical 
races from so-called good or true species. 

Kow let us apply these generally-admitted principles 
to the races of man, viewing him in the same spirit as a 
naturalist would any other animal. In regard to the 
amount of difference between the races, wo must make 
some allowance for our nice powers of discrimination 
gained by the long habit of observing ourselves. In India, 
as Elphinstone remarks,' although a newly-arrived Euro- 
pean cannot at first distinguish the various native races, 
yet they soon appear to him extremely dissimilar; and 
the Hindoo cannot at first perceive any difference be- 
tween the several European nations. Even the most dis- 
tinct races of man, with the exception of certain negro 

1 ^History of India/ 3 841, vol i, p, 323, Father Kipa makes exactly 
the Bame remark with rcspec* to the Ch'mcBC. 
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tribes, arc mucli more like eacli other ia form than ivould 
nt first be supposed. This is well shown by the French 
photographs in the Collection Anthropologiqne du Museum 
of the men belonging to various races, the greater number 
of which, 03 many persons to whom I have shown tlicm 
have remarked, might pass for Europeans. Nevertheless, 
these men if seen alive would undoubtedly appear very 
distinct, so that we arc clearly much influenced in our 
judgment by the mere color of the skin and hair, by 
slight differences in the features, and by expression. 

There is, however, no doubt that the various races, 
when carefully compared and measured, differ much from 
each other — as in the texture of the hair, the relative pro- 
portions of all parts of the body,^ the capacity of the 
lungs, the form and capacity of the skull, and even in 
the convolutions of the brain,* But it would be an endless 
task to specify the numerous points of structural differ- 
ence. The races differ also in constitution, in acclimatiza- 
tion, and in liability to certain diseases. Their mental 
characteristics are likewise very distinct ; chiefly as it 
would appear in their emotional, but partly in their intel- 
lectual, faculties. Every one who has had the opportunity 
of comparison, must have been struck with the contrast 
l>etwccn the taciturn, even morose, aborigines of South 
America and the light hearted, talkative negroes. There 
is a nearly similar contrast between the Malays and the 
Papuans,^ who live under the same physical conditions, 

® A vast mimber of measurements of Whites, Clacks, and Indians, are 
given in the ‘ InveBtlgations in the Military and Anthropology Statistics 
of Araerican Soldiers/ by B, A. Gould, 1S09, pp. 298-’S5S ^ on the ca- 
pacity of the lungs, p. 471+ Sec also the numerous and valuable tables, 
by Dr, Weiabach, from the obaervations of Dr, Scherzer and Dr. Schwarz, 
in the * Rciao dcr Xovara: Anthropolog. Theil/ 1SG7, 

® Sec, for instance, Mr, Marshalfa account of the brain of a Bush- 
woman, in ‘ Phil Transact.* 1864, p, C19. 

* W^allacc, ^ Tlie Malay Ardiipelago/ vol, il 1669, p. 178. 
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and arc separated from each other only by a narrow space 
of sea, 

Wc will first consider the arguments which may ha 
advanced in favor of classing the races of man as distinct 
species, and then those on the other side. If a naturalist, 
who had never before seen such beings, were to compare 
a Xegro, Hottentot, Australian, or Mongolian, he would 
at once perceive that they differed in a multitude of 
characters, some of slight and some of considerable im- 
portance. On inquiry he would find that they were adapted 
to live under widely-differeiit climates, and that they dif- 
fered somewhat in bodily constitution and mental dispo- 
sition, If lie were tlien told that hundreds of similar 
specimens could be brought from the same countries, he 
would assuredly declare that they were as good species as 
many to which he had been in the habit of affixing specific 
names. This conclusion would be greatly strengthened as 
soon as he had ascertained that these forms had all re- 
tained the same character for many centuries; and that 
negroes, apparently identical with existing negroes, had 
lived at least 4,000 years ago/ lie would also hear from 

^ With respect to the figures of the famous Egyptian caves of Abou- 
Simbel, M, Pouchet siiys The Plurality of the Human Races,’ English 
tmaslah 1864, p, 60), that he was far from finding recognizable repre- 
sentations of the dozen or more nations which some authors believe that 
they can recognize* Even some of the most strongbr-marked races can- 
not be identified with that degree of unatiimity which might have been 
expected from what has been written on the subject. Thus Messrs* Nott 
and Gliddon {*■ Types of Mankind,’ p. 148) state that Bameses II., or the 
Great, has features superbly European ; whereas Enpi, another finn be- 
liever in the specific distinction of the races of man (* Races of Man,’ 
1860, p, 201), speaking of young Memnon (the same person with Enmesca 
IT., as T am mfomicd by Mr, liirch) insists in the strongest manner that 
he is identical in character with the Jews of Antw erp. Again, while 
looking in the British Muacura w ith two competent judges, officers of tho 
establish incut, at the statue of Amunoph Hf*, we agreed that he had a 
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US Isidoro GeoftVoy Iiufs ehowii in the case of man, many 
straiigo deviations of structure are tied together. Inde- 
pendently of 'correlation, a eliange in one part often leads, 
through the increased or decreased use of other parts, to 
otlier changes of a quite unexpected nature. It is also* 
w ell to reflect on such facts, as tlie wonderful growth of 
galls on plants caused hy the poison of an insect, and on 
the remarkable changes of color in the plumage of parrots 
when fed on certain fishes, or inoculated with the poison 
of toads * ““ for we can thus see that the fluids of the 
system, if altered for some special purpose, might induce 
other strange changes. We should especially bear in 
mind that modifications acquired and continually used 
during past ages for some useful purpose would probably 
become firmly fixed and might be long inherited. 

Thus a very large yet undefined extension may safely 
he given to the direct and indirect results of natural selec- 
tion ; but I now admit, after reading the essay by Niigeli 
on plants, and the remarks by various authors wutli respect 
to animals, more especially those recently made by Prof, 
Broca, that in the earlier editions of my ^ Origin of Spe- 
cies ’ I probably attributed too much to the action of natu- 
ral selection or the survival of the fittest, I have altered 
tlie fifth edition of the Origin so as to confine my remarks 
to adaptive changes of structure. I had not formerly 
sufficiently considered the existence of many structures 
which appear to be, as far as we can judge, neither bene- 
ficial nor injui'iousj and this I believe to be one of the 
greatest oversights as yet detected in my work. I may 
be permitted to say, as some excuse, that I had two dis- 
tinct objects in view, firstly, to show that species had not 
been separately created, and secondly, that natural selec- 
tion had been the chief agent of change, though largely 

* The Varlulion of Animals and Fluuts under DoTucatication,’ voL IL 

pp. 280 ^ 282 . 
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an excellent observer, Dr* Luncl,^ that the human Btulls 
found ill the eaves of Brazil, entombed with many extinct 
mammals, belonged to the same type as that now pruvaib 
in<r throughout the American Continent* 

Our naturalist would then, perhaps, tmn to geograph- 
ical distribution, and he would probably declare that 
forms differing not only in appearance, but fitted for the 
liottcst and dampest or driest countries, as well as for the 
Arctic regions, must be distinct species* He might appeal 
to the fact that no one species in the group next to man, 
namely, the Qiiadrumana, can resist a low temperature or 
any considerable change of climate; and that those species 
which come nearest to man have never been reared to 
maturity, even under the temperate climate of Europe. 
He would be deeply impressed with the fact, tirst noticed 
by A gassiz,’ that the different races of man are distributed 
over the Avorld in the same zoological provinces, as those 
inhahited hy undonhtcdly distinct species and genera of 
mammals. This is manifestly the case with the Australian, 
Mongolian, and Negro races of man ; in a less well-marked 
manner w ith the Hottentots ; hut plainly with the Papuans 
and Malays, who are separated, as Mr, Wallace has 
shoAvn, hy nearly the same line which divides the great 
IVIalayan and Australian zoological provinces. The ah- 
oriffines of America range throughout the continent : and 
this at first appears opposed to the above rule, for most 
of the productions of the Southern and Northern halves 
differ widely ; yet some few living foi*ms, as the opossum, 

Etrongly negro cast of features ; but Messrs, Nott and Gliddon (ibid. \\ 
14Gj tig. CS) describe him as *^a h^’btid, but not of negro iutermhture.” 

• As quoted by Nott and Gliddon, ‘Typos of Mankiud/ 1854, p. 439, 
They give also corroborative evidence ; but C. Yogt thinks that the sub- 
ject requires further investigation. 

’ “ Divcraity of Origin of the Human Races, in the ‘ Christian Es- 
ainlner,’ 3\i\y\ IS50. 
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range from the one into the otherj did formerly some 
of the gigantic Edentata. The Esquimaux, like other 
Arctic animals, extend round the whole polar regions* It 
should be observed that the mammalian forms which in* 
liubit the several zoological provinces, do not differ from 
eacli other in the same degree ; so that it can hardly be 
considered as an anomaly that the Negro differs more, 
and the American much less, from the other races of man 
than do the mammals of the same continents from those 
of the other provinces, Man, it may be added, does not 
appear to have aboriginally inhabited any oceanic islaiid ; 
and in this respect he resembles the other members of his 
class. 

In determininfir whetlier the varieties of the same kind 
of domestic animal should be ranked as specifically dis- 
tinct, that is, whether any of them are descended from 
distinct wdld species, every naturalist would lay much 
stress oil the fact, if established, of their external parasites 
. being specifically distinct. All the more stress would be 
laid on this fact, as it would be an exceptional one, for T 
am informed by Mr. Denny that the most different kinds 
of dogs, fowls, and pigeons, in England, are infested by 
the same species of Pediculi or lice. Now Mr* A. Murray 
has carefully examined the Pediculi collected in different 
countries from the different races of man ; * and he finds 
that they differ, not only in color, but in the structure of 
their claws and limbs. In every case in which numerous 
specimens were obtained the differences were constant. 
TIic surgeon of a wffialing-ship in the Pacific assured me 
that when the Pediculi, with which some Sandwich Island* 
ers on board swarmed, strayed on to the bodies of the 
English sailors, they died in the course of three or four 
days. These Pediculi were darker colored and appeared 
different from those proper to the natives of Cliiloe iu 

•‘Transact E. Soc. of Edinburgh/ vol xxvL 18G1, p. GG7. 
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South Amcricaj of which he gave me specimens* These, 
again, appeared larger and much softer than European lice* 
Mr, Murray procured four kinds from Africa, namely from 
the Xegroes of the Eastern and Western coasts, from the 
Hottentots and Caffres ; two kinds from the natiyes of 
Australia; two from Korth, and two from South America, 
In these latter cases it may he presumed that tliePediculi 
came from natives inhabiting ditferent districts* Witli 
insects slight structural differences, if constant, are gen- 
erally esteemed of specific value : and the fact of the races 
of man being infested by parasites, which appear to be 
specifically distinct, might fairly be urged as an argument 
that the races themselves ought to be classed as distinct 
species. 

Our supposed naturalist, liaving proceeded thus far in 
Ids investigation, would next inquire whether tlie races of 
men, when crossed, were in any degree sterile* He might 
consult the work® of a cautious and philosophical ob- 
server, Prof Broca ; and in this he would find good evi- 
dence that some races were quite fertile together; but 
evidence of an opposite nature in regard to other races* 
Thus it has been asserted that the native women of Aus- 
tralia and Tasmania rarely produce children to European 
men ; the evidence, however, on this head Las now been 
shown to bo almost valueless. The half-castes are killed 
by the pure blacks ; and an account has lately been pub- 
lished of eleven half-caste youths murdered and burnt at 
the same time, whose remains were found by the police,'" 

* ' On the rhenomcna of Ilybridily la the Genus Homo/ Eng* trao?4- 
18G4. 

Sco the interesting letter by Mr. T* A. Murray, in ilio * Autbropo- 
log. Review/ April, 186S, p. liiL In thia letter Count Straelecki^a state- 
Dicnt, that Australian wonien who havo borne children to a white man 
are afterward sterile with their own race, ia disproved, M. A, do Qim^ 
trefages has also collected (‘Revue dca Oours ScientiJitpies/ March, 1SC9, 
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Again, it has often hceii said that 'vvhcu mulattoee inter* 
marry they produce few children; on the other hand, Dr, 
Ihielinmn of Charleston ” positively asserts that he has 
kno^vii mulatto families which have intermarried for sev- 
eral generations, and have continued on an average as 
fertile as eitlier pure whites or pure blacks. Inquiries 
formerly made by Sir 0. Lyell on this subject led him, as 
lie informs me, to the same conclusion. In the United 
States the census for the year 1854 included, according to 
Dr. Bachman, 405,751 mulattoes; and this number, con* 
sidcring all the circumstances of the case, seems small ; 
but it may partly be accounted for by the degraded and 
anomalous position of the class, and by the profligacy of 
tlic women. A certain amount of absorption of mulattoes 
into negroes must always be in progress ; and this would 
lead to an apparent diminution of t!ie former. The in- 
ferior vitality of mulattoes is spoken of in a trustworthy 
work as a well-kno^vm phenomenon; hut this is a dif- 
ferent consideration from their lessened fertility ; and can 
hardly he advanced as a proof of the specific distinctness 
of the parent races. No doubt both animal and vegetable 
liybrids, when produced from extremely distinct species, 
are liable to premature death; but the parents of mulat* 
toes cannot be put under the category of extremely dis- 
tinct species. The common Mide, so notorious for long 
life and vigor, and yet so sterile, shows how little necessary 
connection there is in hybrids between lessened fertility 
and vitality : other analogous cases could be added. 

Even if it should hereafter be proved that all the races 

p. 230) niucli evidence that Australiime amJ Faropcans are not sterile 
when crossed. 

‘An Esanimation of Prof Agassiz’s Skcteli of the Nat, Provinces 
of the Animal W^'orld/ Charleston, 1855, p, 44. 

1“ ‘ Military and Anthropolog. Statistics of Aioericaa Soldiers,' bj 
13. A. Gould, 16G0, p. 31 &. 
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of men were perfectly fertile together, he wIjo was inc lined 
from otlier reasons to rank them as distinct species^ might 
with justice argue tlaat fertility and sterility arc not safe 
criterions of specific distinctness* We know that these 
qualities are easily affected by changed conditions of life 
or by close inter-breeding, and that they are governed by 
highly complex laws, for instance that of the unequal fer- 
tility of reciprocal crosses between tho same two epccics. 
With forms which must be ranked as undoubted species, 
a perfect scries exists from those which are absolutely 
sterile when c^rossed, to those wliich are almost or quite 
fertile. The degrees of sterility do not coincide strictly 
Avith the degrees of difference in external structure or hab- 
its of life. Man in many respects may be compared with 
those animals which have long been domesticated, and a 
large body of evidence can be advanced in favor of the 
Pallasiaii doctrine, that domestication tends to eliminate 

* The Tarisitiou of AtiimaU and Plants under Domestication,* voL ii, 
p. 109. I may here remind the reader that the sterility of spedea when 
crossed is not a specially-acquired quality ; hut, like the incapacity of 
certain trees to be grafted together, is incidental on other acquired dif- 
ferences. The nature of these differ enccs is unknown, but they relate 
more especially to the reproductive Eyatem, and much leas to external 
structure or to ordinary differenced in constitution. One important ele- 
ment in the sterility of crossed species apparently lies in one or both 
having been long habituated to fixed conditions ; for we know that 
changed conditions have a special influence on the reproductive system, 
and we have good reason to believe (as before remarked) that the fluctu- 
ating conditions of domestication tend to eliminate that sterility which is 
so general with species in a natural state when crossed. It has elsewhere 
been shown by me (ibid, voh ii. p. 185, and " Origin of Species^ 6th edit, 
p. 317) that the sterility of crossed species has not been acquired through 
natural selection ; w'e can see that when two forms have already been 
rendered very sterile, it is scarcely possiblo that their sterility should bo 
augmented by the preservation or survival of the more and more sterile 
individuals ; for us the sterility increases fewer and fewer offspring will 
be produced from which to breed, and at last only single iudiviUuals will 
bo produced, at tliu rarest intervals. But there is even a higher 
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the sterility whicli is so general a result of the crossing of 
species in a^slatc of nature. From these several consid- 
eratioiis, it may be justly urged that the perfect fertility 
of the iiitererossed races of inaiij if established^ would 
not absolutely preclude us from ranking tlicm as distinct 
species. 

Independently of fertility, the character of the offspring 
txoin a cross has sometimes been thought to afford evidence 
whether the parent-forms ought to be ranked as species or 
varieties j but after carefully studying the evidence, I have 
come to the conclusion that no general rules of this kind 
can he trustech Thus with mankind the offspring of dis- 
tinct races resemble in all respects the offspring of true 
species and of varieties. This is shown, for instance, by 
the manner in which the characters of both parents arc 
blended, and by one form absorbing another through re- 
peated crosses. In this latter case the progeny both of 
crossed species and varieties retain for a long period a ten- 
dency to revert to their ancestors, especially to that one 
wdiich is |u‘epoteiit in traiisinission. Wlieii any character 
lias suddenly appeared in a race or species a^s the result 
of a single act of variation, as is general with monstrosi- 
ties, and this race is crossed with another not thus char- 
acterized, the characters in question do not commonly up- 
grade of etcrilitj than this. Both Giirtncr and Kolreuter have proved 
that in genera of plants including numerous species, a series can be 
foimed from species which when crossed yield fewer and fewer sceds^ 
to species which never produce a e ingle seed, but yet are affected by the 
poDen of the other species, for the geriueu swells. It Is here manifestly 
impossible to select the more sterile individuals, which have already 
ceased to yield seeds; so that the acme of sterility, when the germeu 
alone is iifibcted, cannot be gained through selecUon, This acme, and 
no doubt the other grades of sterility, are the incidental results of certain 
unknown differences in the constitution of the reproductive system of the 
species wliich are crossed, 

** *The Variation of Animals,^ etc., vol, iu p, 
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pear in a blended coiuHtion in the yomigj but are trans- 
mitted to them eitlier perfectly developed or not at all. 
As with the crossed races of man cases of this kind raredy 
or never ocenr^ this may bo used as an argument against 
the view suggested by some ethnologists, namely, that 
certain characters, for instance the blackness of the negro, 
first appeared as a sudden variation or sport. Had this 
occurred, it is j)robable that mnlattocs would often have 
been born cither completely black or completely white. 

"We have now seen that a naturalist might feel himself 
fully justified in ranking the races of man as distinct spe- 
cies ; for he has found that they are distinguished by many 
differences in structure and constitution, some being of iiu^ 
portance* These differences have, also, remained nearly 
constant for very long periods of time. lie wdll have been 
in some degree influenced by the enormous range of man, 
'vvhicb is a groat anomaly in the class of mammals, if man- 
kind be viewed as a single species. lie will have been 
struck with the distribution of the several so-called races, 
in accordance with that of other undoubtedly distinct 
species of mammals. Finally, lie might urge that the mu- 
tual fertility of all the races has not yet been fully proved ; 
and even if proved would not be an absolute proof of their 
specific identity. 

On the other side of the question, if our supposed natu- 
ralist were to inquire whether the forms of man kept dis* 
tinet like ordinary species, when mingled togetlicr in large 
numbers in the same country, he would immediately dis- 
cover that this was by no means the case. In Brazil ho 
would behold an immense mongrel population of Negroes 
and Portuguese ; in Chiloe and other parts of South Amer- 
ica he would behold the whole population consisting of 
Indians and Spaniards blended in various degrees/^ In 

M. de Qiiiitufiigcs has given Atithrupelng. Eeviow/ Jm IStiO, 
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many parts of the same contiiiont he would moot with 
tlie most complex crosses between Negroes, Indians, uiid 
Europeans; and sucii' triple crosses afibrd the severest 
test, judging from the vegetable kingdom j of the mutual 
fertility of the parent-forms* In one island of the Pacific 
he would find a small population of mingled Polynesian 
and English blood ; and in tlie Viti Archipelago a popu- 
lation of PolyncBians and Negritos crossed in all degrees. 
Many analogous cases could be added, for instance, in 
South Africa* Hence the races of man are not snfficicTit-’ 
ly distinct to coexist without fusion; and this it is which, 
ill all ordinary cases, afibrd s the usual test of specific dis- 
tinctness. 

Oiir naturalist would likewise be much disturbed as 
soon as he perceived that the distinctive characters of 
every race of man were higldy variable* This strikes 
every one wdicn be first beholds tlie negro slaves in Brazil, 
who have been imported from all parts of Africa. The 
same remark holds good with the Polynesians, and wdth 
many other races* It may be doubted wdiether any char- 
acter can be named wduch is distinctive of a race and is 
constant. Savages, even wdthin tlie limits of the same 
tribe, are not nearly so uniform in character as has often 
been said. Hottentot Tvomen ofter certain pectiliaritles, 
more strongly marked than tliose occurring in any other 
race, but these are knowui not to be of constant occurrence. 
Ill tlie several American tribes, color and hairiness differ 
considerably ; as does color to a certain degree, and the 
shape of the features greatly, in the Negroes of Africa, 
TJie shape of the skull varies much in some races ; and 

p. 22) an interesting aoeount of the Bucceas and energy of the Paulistaa 
ia Hra/il, who are a much crossed race of Portuguese and Itidiaus, with 
a mixture of the blood of other races, 

** For instance with the aborigines of America and Australia, Prof 
Huxky says Traugact, Intcmat. CongreBS of Prehist, Arch.* 1808, p. 
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80 it is with cv'ery other character. Now all uaturalists 
litive leanicd, l)y dearly-bouglit cxpcrienco, how rash it 
la to attempt to define species by the aid of inconstant 
characters. 

But the most weiglity of all the arguments against 
treating the races of man as distinct species^ is that they 
graduate into each otherj independently in many caseSj as 
far as we can judgCj of their having intercrossed. Man 
has been studied more carefully than any other organic 
being, and yet there is the greatest possible diversity 
among capable judges whether be should be classed as a 
single species or race, or as two (Yirey), as three (Jacqul- 
not), as four (Kant), five (Bliimcnbacb), six (Buffon), seven 
(Hunter), eight (Agassiz), eleycn (Pickering), fifteen (Bory 
St, Vincent), sixteen (Desmoulins), twenty-two (Morton), 
sixty (Crawfurd), or as sixty-three, according to Burke. 
This diversity of judgment does not prove that the races 
ought not to be ranked as species, but it shows that they 
graduate into each other, and that it is hardly possible to 
discover clear distinctive characters between them. 

Every naturalist who has had the misfortune to under- 
take the description of a group of highly-varying organ- 
isms, has encountered cases (I speak after experience) 
precisely like that of man; and if of a cautious disposi- 
tion, lie will end by uniting all the forms whidi graduate 
into each other as a single species ; for he will say to liinv 
self that he has no right to give names to objects which 
he cannot define. Cases of this kind occur in the Order 
which includes man, namely, in certain genera of monkeys ; 

105) tliat the skulls of many South Germans uTuI Swiss are *‘as short and 
as broad aa those of the Tartars,” etc. 

” See a good discussion on tbia subject in WaitK, ^Introduct, to An- 
thropology,* Eng* transkt* 1663, pp. 198-206, 227* I have taken somo 
of the above statement a from lb Tuttle’s ‘ Origin and Antiquity of Physical 
Man,’ Boston, 1866, p* S6. 
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while in other genera, as in Ccrcopitliecus, inost of the 
species can he determined with certainty. In the Ameri- 
can genus Cehug, the various forms are ranked hy some 
naturalists as species, hy otliers as mere geographical 
races. Now, if numerous specimens of Cehiis were col- 
lected from all parts of South America, aud those forms 
which at present appear to he specifically distinct, were 
found to graduate into each oth(5r hy close steps, they 
would be ranked hy most naturalists as mere varieties or 
races ; and thus the greater niimhcr of naturalists have 
acted wdth respect to the races of man, Ncvertbelcss it 
must be confessed that there are forms, at least in the 
Yesrctahle kingdom,” which we cannot avoid namins^ as 

0 0 3 ■O 

species, hut which are connected together, independently 
of intercrossing, hy numberless gradations. 

Some naturalists have lately employed the term siib- 
sjjecies ” to designate forms wdiich possess many of the 
characteristics of true species, hut which hardly desenre 
so high a I'ank, Now, if we reflect on the weighty argu- 
ments, above given, for raising the races of man to the 
dignity of species, aud the insuperable difliciiltiee on the 
other side in defining them, the term “ sub-species ”* might 
here he used with much propriety. But from long habit 
the term race ” will perhaps always he employed. The 
choice of terms is only so far important as it is highly de- 
sirable to use, as far as that may he possible, the same 
terms for the same degrees of difference. Unfortunately, 
this is rarely possihle; for \rithin the same family the 
larger genera generally include closely-allied forms, Tivhich 
can be tlistiiigiiished only with much difficulty, while the 
smaller genera include forms that are perfectly distinct j 

Prof. Nageli lias carefully described several striking cases in liis 
‘Eotanische Mittheil ungen/ B* ii. 186G, fl, 294^-309. Prof. Asa Gray haa 
tnade analogous remarks on some intermediate forms in the Gompositaa 
of North America* 
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yet all must equally ho ranked as speoics. So again the 
species within the same large genus by no means resemble 
each other to the same degree : on the contraryj in most 
cases some of them can be arranged in little groups round 
other species, like satellites round planets/* 

The question whether mankind consists of one or sev- 
eral species lias of late years been much agitated by an- 
thropologists, who are divided into two schools of mono- 
genists and polygenists* Those who do not admit the 
principle of evolution, must look at species either as sep- 
arate creations or as in some manner distinct entities; 
and they must decide what forms to rank as species by 
tbe analogy of other organic beings which are commonly 
thus received* But it is a hopeless endeavor to decide 
this point on soimd grounds, until some definition of the 
term “ species ” is generally accepted ; and the definition 
must not include an element which cannot possibly be as- 
certained, such as an act of creation. We might as well 
attempt without any definition to decide whether a cer- 
tain number of lioiises should be called a village, or town, 
or city* Wc have a practical illustration of the difficulty 
in the nevcr-ciidiiig doubts whether many closely-allied 
mammals, birds, iusects, and plants, wliich represent each 
other in North America and Eiirojx?, should be ranked 
species or geographical races ; and so it is with the pro- 
ductions of many islands situated at some little distance 
from the nearest continent. 

Those naturalists, on the other hand, who admit the 
principle of evolution, and this is now admitted by tiic 
greater number of rising men, will feel no doubt that all 
the races of man arc descended from a single primitive 
stock j whether or not they think fit to designate them as 
distinct species, for the sake of expressing their amount 

« * Origin of Species/ 5th edit, p, 68. 
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of dillbronce.*® With our domestic animals the question 
wliethor the various ]‘aces have arisen from one or more 
species is diflerent. Although all sucli races, as well as 
all the natural species within the same genus, have un* 
doubtcdly sprung from the same primitive stock, yet it is 
a tit subject for discussion, whether, for instance, aU the 
domestic races of the dog have acquired their present 
difiercncca since some one species was first domcsticE»ted 
and bred by man; or whether they owe some of their 
characters to inheritance from distinct species, which liad 
already been modified in a state of nature. With man- 
kind no such question can arise, for he cannot be said to 
have been domesticated at any particular period. 

Wlien the races of man diverged at an extremely re- 
mote epoch from tlielr common progenitor, they will have 
differed but little from each other, and been few in num- 
ber ; consequently they will then, as far as tlieir distin- 
guishing characters are concerned, have had less claim to 
rank as distinct species,' than the existing so-cailcd races, 
Nevertheless such early races would perhaps liavc been 
ranked hy some naturalists as distinct species, so arbitrary 
is the term, if their diflercnces, altliough extremely slight, 
had heen more constant than at present, and had not 
graduated into each other. 

It is, liowcver, possible, though far from probable, 
that the early progenitors of man might at first have di- 
verged iniicli ill character, until they became more unlike 
each other than are any existing races ; but that subse- 
quently, as suggested by Vogt,” they converged in char- 
acter. When man selects for the same object the off- 
spring of two distinct species, he sometimes induces, as 
far as general appearance is concemed, a considerablo 

See Prof. Eaxlcy to tbis effect m the * Fortnightl j Review,^ 1865, 
p. 275. 

* Lectures ou Man/ Eng. translat. I66t, p. 46S. 
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amount of conv'ergence. This is the casOj as shown 
Von Nathusius,®^ with the improved breeds of pigs, which 
are descended from two distinct species 5 and in a less 
welhinarked manner with the improved breeds of cattle. 
A great anatomist, Gratiolct, maintains that the anthro- 
pomorphous apes do not form a natural sub-grotip i but 
that the orang is a highly-developed gibbon or eemno- 
pithecus ; tlie chimpanzee a higlily-developedmaeacus ; and 
the gorilla a highly-developed mandrilh If this conclu- 
sion, which rests almost exclusively on brain-characters, 
be admitted, wo should have a case of convergence at 
least in external characters, for the anthropomorphous 
apes are certainly more like each other in many points 
than they arc to other apes. All analogical resemblances, 
as of a whale to a fish, may indeed be said to be cases of 
convergence ; but this tenn bas never been applied to 
superficial and adaptive resemblances. It 'would be ex- 
tremely rash in most cases to attribute to convergence 
close similarity in many points *of structure in beings 
which had once been widely different. The form of a 
erj'Stal is determined solely by the molecular forces, and 
it is not surprising that dissimilar substances should some- 
. times assume the same form; but with organic beings we 
should bear in mind that the form of eadi de^^ends on an 
infinitude of complex relations, namely, on the variations 
which have arisen, these heing due to causes far too intri- 
cate to be followed out — on the nature of the variations 
which have been preserved, and tins depends on the sur- 
rounding physical conditions, and in a still higher degree 
on the surrounding organisms with 'which each has come 
into competition — and lastly, on inlierltance (In itseli* a 
tluctuatiiig element) from innumerable progenitors, ail of 

** ‘Die Racen dcs Sebweine?/ 1S60, s* 40. ‘ Vorstudien fiir Ge- 
Echichte, etc., ScbweioeschadeV 1864, s. 101. Witb respect to cattle, 
tee M. do Quatrefages, ^ Unite de FEspece Humaine,^ 1861, p. 119, 
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wliich have had their forms determined through equally 
complex relations. It appears utterly incredible that two 
organisms, if differing in a marked manner, should ever 
afterward converge so closely as to lead to a near ap- 
proach to identity throughout their whole organis^atioiu 
In the case of the convergent pigs above referred to, evi- 
dence of their descent from two primitive stocks is still 
plainly retained, according to Von Kathusius, in certain 
bones of their skulls. If the races of man were descended, 
as supposed by some naturalists, from two or more dis- 
tinct species, which had differed as much, or nearly as 
much, from each other, as the orang differs from the go- 
rilla, it can liardly he doubted that marked differences in 
the structure of certain bones would still liave been dis- * 
coverable in man as he now exists. 

Although tlic existing races of ]nan differ in many re- 
spects, as in color, hair, shape of skull, proportions of the 
body, etc., yet if their wdiole organization be taken Into 
consideration they are found to resemble each other closely 
in a multitude of points, Alaiiy of these points arc of 
so unimportant or of so singular a nature, that it is ex- 
tremely improbable that they should have been indepen- 
dently acquired by aboriginally distinct species or races. 
The same remark bolds good with equal or greater force 
with respect to the numerous points of inental similarity 
between the most distinct races of man. The American 
aborigines, Negroes, and Europeans, differ as much from 
each other in mind as any tliree races that can be named ; 
yet I was incessantly struck, while living with the I'ue- 
gians on board the “Beagle,” wdth the many little trails 
of character, showing how similar their minds were to 
ours ; and BO it was with a full-blooded negro with whom 
I happened once to be intimate. 

He who will carefully read Mr. Tylor’s and Sir J. Lub- 
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bock’s interesting works ” can hardly fail to be deeply im- 
pressed with the close similiarity betvvecn the men of all 
races in tastes, dispositions, and habits. This is shown by 
the pleasure which they all take in dancing^ rude music, 
acting, painting, tattooing, and otherwise decorating them 
selves — in their mutual comprehension of gesturG-languago 
— and, as I shall be able to show in a future essay, by the 
same expression in their features, and by the same inar- 
ticulate cries, w hen they arc excited by various emotions. 
This similarity, or rather identity, is striking, when con- 
trasted wdth tlio different expressions wdiich may be ob- 
served in distinct species of monkeys. There is good 
evidence tliat the art of shooting with bows and arrow^s 
' lias not been handed down from any common progenitor 
of mankind, yet the stone arrow'-heads, brought from the 
most distant parts of the world and manufactured at the 
most remote periods, are, as Nilsson has showm,“ almost 
identical j and this fact can only be accounted for by the 
v arious races havdng similar inventive or mental powers. 
The same observation has been made by archaeologists^^ 
with respect to certain widcly-prevalent oniaments, such 
as zigzags, etc, ; and with respect to various simple beliefs 
and customs, such as the burying of -the dead under 
mogalithic structures, I remember observing in South 
America,** that there, as in so many other parts of the 
world, man has generally chosen the summits of lofty hills, 
on which to throw up piles of stones, either for the sake of 
ix'cording some remarkable event, or for burying his dead. 

” Tylor’a * Eurly History of Mankind,’ 186o ; for the evidence with 
respect to gesture-language, see p, 54. Lubbock’s * Prehistoric; Tiioes/ 
rid edit. 16G9. 

^ The Primitive Inhabitants of Scandinavia,’ Eng. translat. edited 
by Sir J. Lubbock^ 1868, p. 104. 

Iloddcr M. Westropp, on Cromlechs, etc., ‘Journal of EthnologicaJ 
Soc.’ as given in ‘Scientific Opinion,’ June % 1869, p. 3. 

** ^ Journal of Researches: Voyage of the Beagle,” ’ p. 46, 
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KoWj when naturnlists ohservo a close agreement in 
munerous small details of liahitSj tastes, and dispositioiiSj 
between two or more domestic races, or between nearly- 
allied natural forms, they use this fact as an argument 
that all are descended from a common progenitor who 
was tlius endowed ; and consequently that all should he 
classed Tinder the same species. The same argument may 
be applied with much force to the races of man. 

As it is improhahle that the numerous and unimportant 
points of resemblance between the several races of man 
» in bodily structure and mental faculties (I do not here re- 
fer to similar customs) should all have been independently 
acquired, they must have been inherited from progenitors 
who were thus characterized. We thus gain some insight 
iiilo the early state of man, before he had spread step by 
step over the face of the earth* The spreading of man to 
regions widely-Beparated by the sea, no doubt, preceded 
any considerable amount of divergence of cbaractcr in 
the several races ; for otherwise we should sometimes 
meet with the same race in distinct continents ; and this 
is never the case. Sir J. Lubbock, after comparing the 
arts now^ practised by savages in all parts of the world, 
specifies those which man could not liave known, when he 
first vrandcred from his original birthplace 5 for if once 
learned they ^vould never have been forgotten.” lie thus 
shows that “ the spear, w liich is but a development of the 
knife-point, and the cduh, which is but a long hammer, are 
the only things left.” He admits, however, that the art 
of making lire probably had already been discovered, for 
it is common to all the races now existing, and was kiiowm 
to the ancient cave-inhabitants of Europe. Perhaps the 
art of making rude canoes or rafts was likewise known ; 
hut as man existed at a remote epoch, wlicn the land in 
many places stood at a very different level, he would have 

« ‘ IVchiatode Tinica/ p. 574. 
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been able, without the aid of canoca, to have apread widely. 
Sir J. Lubbock further remarks how improbable It is that 
our earliest ancestors could have counted as high as ten, 
considering that so many races now in existence cannot 
get beyond four.” Nevertheless, at this early period, tlie 
intellectual and social faculties of man could hardly have 
been inferior in any extreme degree to those now pos-* 
Bcsscd by the lowest savages ; otherwise primeval man 
could not have been so eminently successful in the 
struggle for life, as proved by fiis early and wide dif- 
fusion. 

Kroni the fundamental differences between certain lan- 
guages, some philologists have inferred that wlicn man 
iirst became widely dittused he was not a speaking ani- 
mal; but it may be suspected that languages, far less per- 
fect than any now spoken, aided by gestures, might have 
been used, and yet have left no traces on subsequent and 
more highly-developed tongues. Witliout the use of some 
language, however imperfect, it appears doubtful whether 
man’s intellect could have risen to tlie standard implied 
by his dominant position at an early period. 

Whether primeval man, when he possesacd very few 
arts of the rudest kind, and when his power of language 
was extremely imperfect, would have deserved to be 
called man, must depend on the definition which we em- 
ploy. In a aeries of forms graduating insensibly from 
some ape-like creature to man as he now exists, it would 
be impossible to fix on any definite point when the term 
man ” ought to be used. But this is a matter of very 
little importance. So again it is almost a matter of in- 
diilereuce whether the so-called races of man are thus 
designated, or are ranked as species or sub-species; but 
the latter term appears the most appropriate. Finally, wo 
may conclude that when the principles of evolution are 
generally accepted, as they surely will be before long, the 
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dispute between the Dionogciiists and the polygciilsita will 
die a silent and unobserved death. 



One other question ought not to be passed over witli- 
out notice, namclVj whether, as is sometimes assumed, each 
sub-species or race of man has sprung from a single pair 
of progenitors. With our domestic animals a new race 
can readily be formed from a single pair possessing some 
new character, or even fi*om a single individual thus char- 
acterized, by carefully matching the varying otfspring; 
but most of our races have been formed, not intentionally 
from a selected pair, but unconsciously by the preservation 
of many individuals which have varied, however slightly, 
ill some useful or desired niamier. If in one country 
stronger and heavier horses, and in another country light- 
er and fleeter horses, were habitually preferred, we may 
feel sure that two distinct sub-breeds would, in the course 
of time, be produced, without any ]>articular pairs or indi- 
viduals having been separated and bred froTii in citlier 
country* Many races have been thus formed, and their 
manner of formation is closely analogous with that of natu- 
ral species* We know, also, tliat the horses wliicli have 
been brought to the Falkland Islands have become, during 
successive generations, smaller and weaker, while those 
which have run wild on the Fampas have acquired larger 
and coai-ser Leads ; and such changes are manifestly due, 
not to any one pair, but to all the individuals having been 
subjected to the same conditions, aided, peihaps, by the 
principle of reversion. The new sub-breeds in none of 
these cases are descended from any single pair, but from 
many Individuals w'bich have varied in diflerent degrees, 
but in the same general manner; and W'C may conclude 
that the races of man have been similarly produced, the 
modifications being either the direct result of exposure to 
dilFcrent conditions, or the judiroct result of some form of 
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selection. But to this latter subject we sliall presently re- 
turn. 

On tJw Extinction of the Rme% of Man ^ — The partial 
and complete extinction of many races and sub-races of 
man are historically hnown events. Humboldt saw in 
South America a parrot ■which was the sole living creature 
that could speak tlie language of a lost tribe. Ancient 
monuments and stone implements found in all parts of the 
world, of which no tradition is preserved by the present 
inliabitants, indicate much, extinction. Some small and 
broken tribes, remnants of former races, still survive in 
isolated and generally mountainous districts. In Europe 
the ancient races were all, according to Schaaffhausen,^* 
lower in the scale than the rudest living savages ; they 
must therefore have difiered, to a certain extent, from any 
existing race. The remains described by Prof, Broca 
I’rom Les Eyzies, though they unfortunately appear to 
have belonged to a single family, indicate a race with a 
most singular combination of low or simious and high 
characteristics, and is “entirely different from any other 
race, ancient or modern, that we have ever heard of,’’ It 
differed, therefore, from the quaternary race of the caverns 
of Belgium, 

Unfavorable physical conditions appear to have had 
hut little effect in the extinction of races.®® Man has long 
lived in the extreme regions of the North, with no wood 
wherewith to make his canoes or other implements, and 
with blubber alone for burning and giving him warmth, 
hut more especially for melting tlie enow. In the Soiith- 

Tvanjilation in ‘ Anthropological Keview,’ Oct. 18G8, p, 431, 

‘Transact, luteruat. Congress of Trehistorio Arch.’ 18G8^ pp, 1^2- 
1^5. See also Bioea {translation) in ‘ Anthropological Hcvlew,* Oct, 
18C8, p, 410, 

Or. Goi'laud, ‘ Ueber dius Ansst-jjiben der Naturvulkev/ 1668^ s, Bli 
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era extremity of America the Fuegiana survive without 
the protection of clothes, or of any huildmg worthy to be 
called a hovel In South Africa the aborigines wander 
over the most arid plains, where dangerous beasts abound, 
Man can withstand the deadly influence of the Terai at 
the foot of the Himalaya, and the pestilential shores of 
tropical Africa. 

Extinction follow^s eliicfly from the competition of tribe 
with tribe, and race ’with race. Various chccts are ahvays 
in action, as specified in a former chapter, which serve to 
keep down the numbers of each savage tribe — such as 
periodical famines, the wandering of the parents and the 
consequent deaths of infants, prolonged suckling, the steal* 
ing of women, wars, accidents, sickness, licentiotisncss, es- 
pecially infanticide, and, perhaps, lessened fertility from 
ess nutritious food, and many hardships. If from any 
cause any one of these checks is lessened, even in a slight 
degree, the tribe thus favored will tend to increase j and 
when one of two adjoining tribes becomes more numerous 
and powerful than the other, the contest iB soon settled 
by w^ar, slaugiitcr, cannibalism, slavery, and absorption. 
Even w^hen a wmaker tribe is not thus abruptly swept 
awmy, if it once begins to decrease, it generally goes on 
decreasing until it is extinct.®^ 

When civilized nations come into contact with barba- 
rians the struggle is short, except wliere a deadly climate 
f^ives its aid to the native race. Of the causes w^hich lead 

o 

to the victory of civilized nations, some are plain and some 
very obscure. We can see that the cultivation of the land 
will be fatal in many ways to savages, for they cannot, or 
will not, change their habits. Xew diseases and vices arc 
highly destructive ; and it appears that in every nation a 
new disease causes much death, until those who are most 
susceptible to its destructive induence arc gradually weed- 

»i Ocrland (ibid, 6, 12) gives facta in support of this statement. 
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etl out ; ” and so it may Do with the evil effects from spir- 
ituous liqiiorSj as well as with the unconquerahly strong 
taste for them shown by so many savages. It further ap- 
pears, mysterious as is the fact, that the first meeting of 
distinct and separated people generates disease.^^ Jlr* 
Sproat, who in Vancouver Island closely attended to the 
subject of extinction, believes tliat changed habits of life, 
which always follow from the advent of Europeans, in- 
duces much ill-health. He lays, also, great stress on so tri- 
fling a cause as that the natives become “ bewildered and 
dull by the new life around them j they lose the motives 
for exertion, and get no new’’ ones in their place.”®* 

The grade of civilization seems a most important ele- 
ment in the success of nations which come in competition. 
A few centuries ago Europe feared the inroads of Eastern 
barbarians ; now, any such fear would be ridiculous. It 
is a more curious fact that savages did not formerly waste 
away, as Mr. Bagehot has remarked, before the classical 
nations, as they now do before modern civilized nations ; 
had they done so, the old moralists would have mused 
over the event ; but there is no lament in any writer of 
that period over the perishing barbarians.®* 

Although the gradual decrease and final extinction of 
the races of man is an obscure problem, wo can see that 
it depends on many causes, differing in different places 
and at different times. It is the same difficult problem as 
that presented by the extinction of one of the higher ani- 



32 See remarks to this effect in Sir IT. nolland’a ' Medical Notes and 
lleflcctions/ 1S39, p. S90. 

33 I have collected (^Journal of Researches, Voyage of tlie “Beagle,”^ 
p. 435) a good many cases bearing on this subject ; see also Gorlaud^ 



ibid. B, 8. Poeppig speaks of the ‘‘ breath of civilization as poisonous 
to savages,*^ 

Sproat, ‘Scenes and Studies of Savage Life^’ 18GS, p. 284. 
3^Bagcliot, “Physics and Politics/' ‘Fortnightly Review/ April 1, 
18GS, p. 4B&. 



Chap. VII,] 



THE EACjES OF MAN: 



251 



mals — of the fossil horse, for instance, which disajjpearccl 
from South America, soon afterward to be replaced, with- 
in tlic same districts, by countless troops of the Spanish 
horse. The New-Zealander seems conscious of this paral- 
lelism, for he compares his future fate with that of the 
native I'at almost exterminated by the European rat. 
The difficulty, tliough great to our imagination, and real- 
ly great if we wish to ascertain the precise causes, ought 
not to be so to onr reason, as long as we keep steadily in 
mind that the increase of each species and each race is 
constantly hindered by various checks ; so that if any new 
check, or cause of destruction, even a slight one, be super- 
added, the race will surely decrease in number ; and as it 
lias everywhere been observed that savages are much op- 
posed to any change of habits, by which means injurious 
checks could be counterbalanced, decreasing numbers will 
sooner or later lead to cxtinctiou| the end, in most cases, 
being promptly determined by the inroads of increasing 
and concpiering tribes. 

On the ITormation oj" the llacm of Man. — It may be 
premised that wlien w^c find the same race, thoiigli broken 
np into distinct tribes, ranging over a great area, as over 
America, wc may attribute their general resemblance 
descent from a common stock. In some cases tlie cross- 
ing of races already distinct has led to the lonuation of 
new races. The singular fact that Europeans and Hin- 
doos, who belong to the same Aryan stock and speak a 
language fundamentally the same, difter widely in ap- 
])earance, w^hile Europeans differ but little from Jews, who 
belong to the Semitic stock and speak quite another lan- 
guage, has been accounted for by Broca^® throngb the 
Aryan liranclies having been largely crossed during their 

Ou Anthropology,- ^ translation, * Aiithropolog. lUview,' Juu, 1863, 

p. 38. 
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wide clifftisioii )>y various indigenous tribes. When two 
races in close contact cross, the first result is a heterogene- 
ous mixture : thus Mr* Hunter, in describing the Santali 
or hill-tribes of India, says that hundreds of impercep- 
tible gradations may he traced ‘‘from the hlact, squat 
tribes of the mountains to the tall olive-colored Bramin, 
with his intelloctual brow, calm eyes, and high but nar- 
row head ; ” so that it is nccessaiy in courts of justice to 
ask the witnesses whether they are Santalis or Hindoos.*’ 
’Whether a heterogeneous people, such as the inhabitants 
of some of the Polynesian islands, formed by the cross- 
ing of two distinct races, with few or no pure members 
left, would ever become homogeneous, is not knowm from 
direct evidence* But, as with our domesticated animals, 
a crossed breed can certainly, in the course of a few gen- 
erations, be fixed and made uniform by careful selection,^" 
WQ may infer that the free and prolonged intercrossing 
during many generations of a heterogeneous mixture 
would supply the place of selection, and overcome any 
tendency to reversion, so that a crossed race would ulti- 
mately become homogeneous, though it might not par- 
take in an equal degree of the characters of the tw^o par- 
ent-races* 

Of all the differences between the races of man, the 
color of the skin is the most conspicuous and one of the 
best marked. Differences of this kind, it was formerly 
thought, could be accounted for by long exposure under 
different climates ; but Pallas first showed that this view 
is not tenable, and he has been follow'od by almost all an- 
thropologists.** Tlio view has been rejected chiefly be- 

^Tlics Annalg of Rural Beogay I8G8, p. 134. 

* The Variation of Aiiimak ami Planta under Domestication,’ 
il p. 95. 

ralla.q, * Act. Acad. St. Peteraburg,’ 17S0, part ii, p, 69* He was 
tollowed by Rudolpbi, in lii;^ * Beytriigc zur Anthropologic,’ 1812, Au 
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cause the distribution of the variously-colored races, most 
of ^vhom must have long inhabited their present homes, 
does not coincide ^vith corresponding differences of cb- 
inate* Weigiit must also be given to such cases as that 
of the Dutch families, who, as we hear on excellent au- 
thority/® have not undergone the least change of color, 
after residing for three centuries in South Africa, The 
uniform appearance in various parts of the world of gyp- 
sies and Jews, though the uniformity of the latter has 
been somwhat exaggerated/^ is likewise an argument on 
the same side* A very damp or a very dry atmosphere 
has heeii supposed to he more influential in modifying the 
color of the skin than mere heat ; but as D’Orhigny in 
South America, and Livingstone in Africa, arrived at di- 
ametrically opposite conclusions with respect to dampness 
and dryness, any conclusion on this head must he consid- 
ered as very doubtful/^ 

Various facts, which I have elsewhere given, prove 
that the color of the skin atid hair is sometimea corre- 
lated in a surprising manner with a complete immunity 
from the action of certain vegetable poisons and from the 
attacks of certain parasites. Hence it occurred to me, 
that negroes and other dark races might have acquired 
their dark tints by the darker individuals escaping during 
a long series of generations from the deadly influence of 
the miasmas of their native countries* 

I afterward found that the same idea had long ago oc-» 
curred to Div Wells.” That negroes, and even nmlattoes, 

excellent summary of the evidence is given by Godmn, VDe I'Ejspfece/ 
1859, voL iL p. 240, etc. 

Sir Andrew Smith, aa quoted by Knox, *■ Races of Man,’ 1850, p. 473, 

Sec De Quatrefages on Ihia head, ^ Revue dea Courn Scientifiquca/ 
Oct. 17, 1868, p, 731. 

Livingstone’s * Traveh and Reaearches in S, Africa,’ 1857, p. 33S, 
329. D’Orbigny, as riuoted by Godrou, ‘ De TEspiice,’ voL ii, p. 266. 

See a paper read before the Royal Soc. in 1813, and published in 

11 



234 



THE DESCENT DF MAN. 



[P^BT i 



are almost completely exempt from tbe yellow fever, ■wblcb 
is so destructive in tropical America, hae long been known/* 

They likewise escape to a large extent the fatal intermit- 
tent fevers that prevail along, at least, 2,600 iniles of the 
shores of Africa, and which annually cause one-fifth of the 
wiiite settlers to die, and another fifth to return home in- 
validcd/^ This iramiiiiity in the negro seems to be part ly 
inherent, depending on some unknown peculiarity of con- 
stitution, and partly the result of acclimatization- Poii- 
chet ** states that the negro regiments, borrowed from the 
Viceroy of Egypt for the Mexican War, wliich had been 
recruited near the Soudan, escaped the yellow fever al- 
most equally W'cll with the negroes originally brought 
from various parts of Africa, and accustomed to the cli- 
mate of the West Indies. That acclimatization plays a 
part is shown by the many cases in wdiicli negroes, af- 
ter having resided for some time in a colder climate, 
have become to a certain extent liable to tropical fevers." 

The nature of tbe climate imdcr wbicb the white races 
liave long resided, likewise has some influence on them; 
for, during the fearful epidemic of yellow fever in Deme- 
rara during 1837, Dr, Biair found that tbe death-rate of 
the immigrants was proportional to tbe latitude of the 
country wdicnce they had come. With tbe negro the im- 
munity, as far as it is the result of acclimatization, implies 

liiii Esanyd in 1818. I have given an account of Dr. Wella’a views in the ^ 

Historical Sketch (p. xvi.) to my ‘ Origin of Species.^ Various cases of 
color correlated with constitutional peculmritiea are given in my 'Va- 
riation of Animals under Domestication/ vol ii. pp, 227, 33C, 

** See, for instance, Kott and Gliddon, ‘ Types of Mankind,^ p. 68. 

Major Ttilloch, in a paper read before the Statistical Society, April 
20^ 1840, and given in the ' Athentcum,’ 1840, p. 353. 

‘ The Plurality of the Human Race * (translate), 18fi4, p. 60. 

Quatrefuges, *Fnit6 do TEspSce Hiimame/ 1861, p. 2U5. Waltz, 

* Iiitroduct, to Anthropology/ trauglat, vol, i. 18G3, p. 121. Idvingstono 
gives analogous cases in his ‘ Travels.’ 
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exposure during a prodigious length of time; for the 
aborigines of tropical America, who liave resided there 
from time immemorial, are not exempt from yellow fever; 
and the Rev, B, Tristram states that there arc districts in 
Northern Africa which the native inhabitants are com- 
pelled annually to leave, though the negroes can remain 
with safety. 

That the immunity of the negro is in any degree cor- 
related with the color of hU skin is a mere conjecture : 
it may be correlated with some difference in Ids blood, 
nervous system, or other tissues. Nevertheless, from the 
facts above alluded to, and from some connection appar- 
ently existing between complexion and a tendency to con- 
sumption, the conjecture seemed to me not improbable. 
Consequently I endeavored, with but little success,*® to 

In the spring of 18 G 2 I obtained permission from the Director- 
General of the Medical Department of the Army, to transmit to the sur- 
geons of the Tarions regiments on foreign fiervice a. blank table, ivith the 
following appended remarks, but I havo received no returns : As several 

well-marked casea have been recorded with our domestic animals of a re- 
lation between the color of tlie dermal appendages and the constitution ; 
and it being notorious that there is some limited degree of relation be- 
tween the color of the races of man and the climate inhabited by them, 
the following invest igation seems worth couaideratiou, namely, whether 
there is any relation iu Europeans between the color of their hair and 
their liability to the diseases of the tropical countries* K the surgeons 
of the several regiments, when stationed in unhealthy tropical districts, 
would be BO good as first to count, as a standard of comparison, how 
many men, in the force whence the sick are drawn, have dark and light 
colored hair, and hair of mtermediate or doubtful tints; and if a similar 
account were kept by the same medical gentlemen of ail the men who 
suffered from malarious and yellow fevers, or from dysentery, it would 
soon be apparent, after some thousand eases had been tabulated, whether 
there exists any relation between the color of the hair and constitutional 
liability to tropical diseases. Perhaps no such relation would be discov- 
ered, but the investigation is well worth making. In case any positive 
result were obtained, it might be of some practical use in selecting men 
for any particular service. Tlieorclicftlly the result would be of high 
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ascertain how far it held good. Tlie Late Dr. Daniell, 
wlio had long lived on tlie West Coast of Africa, told me 
that he did not believe in any such relation* He was 
himself unusually fair, and had withstood the climate in 
a wonderful manner* When ho first arrived as a hoy on 
the coast, an old and experienced negro clticf predicted 
from his appearance that this would prove the case. Dr* 
Nicholson, of Antigua, after having attended to this sub- 
ject, wrote to me that he did not think that dark-colored 
Europeans escaped the yellow fever better than those that 
•were light-colored* Mr. J* M* Harris altogctlier denies 
that Europeans with dark hair withstand a hot climate 
better than other men; on the contrary, experience has 
taught him, in making a selection of men for service on 
the coast of Africa, to choose those with red hair. As far, 
therefore, as these slight indications serve, there seems no 
foundation for the hypothesis, which has been accepted by 
several winters, that the color of the black races may have 
resulted from darker and darker individuals having mr- 
vived in greater numbers, during their exposure to tlie 
fever-generating miasmas of their native countries* 

Although with our present knowledge ^ve cannot ac- 
count for the strongly-marked differences in color between 
the races of man, either through correlation with consti- 
tutional peculiarities, or through the direct action of cli- 
mate ; yet "we must not quite ignore the latter agency, for 
there is good reason to believe that some inherit eel effect 
is thus produced/* 

interest, ag indicating one meang by which a race of men inlnibiting from 
a remote period an unlicaltliy tropical climate, might have become dark- 
colored by the better preservation of daik-baired or dark-complexioned 
Individuals during a long suecesgion of generations,” 

* Anthropological Review,’ Jan. 186G, p. xxL 
“ Sen, for instance, Quatrefagea (* Revue deg Coura Sclent ifiques,* 
Oct. 10, 1808, p. V24)onthe effects of residence in Abyg^iiila and Arabia, 
and other analogous cases. Dr. RoUe (Der Mengcb, seine Abstammung, 
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Wc have eeeti in our third chapter that the coiidltiona 
of life, such as abundant food and general comfort, affect 
in a direct manner the development of the bodily frame, 
the effects being transmitted. Through the combined in- 
fiueiices of climate and changed habits of life, European 
settlers in the United States undergo, as is generally ad- 
mitted, a slight hut extraordinarily rapid change of a|v 
pearance. There is, also, a considerable body of evidence 
showing that in the Southern States the house-slaves of 
tlie third generation present a markedly diflerent appear 
a nee from the field-slaves,” • 

If, however, we look to the races of man, as distributed 
over the world, we must infer that their characteristic 
differences cannot be accounted for by the direct action 
of diftereiit conditions of life, even after exposure to them 
for an enormous period of time. The Esquimaux live ex- 
clusively on animal food ; they are clothed in thick fur, 
and arc exposed to intense cold and to prolonged dark- 
ness ; yet they do not differ in any extreme degree from 
the inhabitants of Southern China, who live entirely on 
vegetable food and arc exposed almost naked to a hot, 
glaring climate. The unclothed Fuegians live on the 
marine productions of their inhospitable shores ; the Bo- 
tocudos of Brazil wander about the hot forests of the in- 
terior and live chiefly on vegetable productions ; yet these 
tribes resemble each other so closely that the Fuegians oii 
board the “Beagle” were mistaken by some Brazilians 
for Botoeudos. The Botocudos, again, as well as the other 

etc., 1H63 j a. 99) etatesj on the authority of Khanikof^ that the greater 
nuniherof Genuan famhlcs settled in Georgia bare acquired in the course 
of two generations dark hair and eyes. Mr, D, Foiiies informs me that 
tjje Quielmas in the Andes vary greatly in color, nceording to the posi- 
tion of tlie valleys inhabited by them, 

Harlan, ‘ Medical Researches/ p, 532, Qnatrefages (Unite do 
rEsptJCC H"-uiaine,^ 1S61, p. 128) has collected much evidence cm thhi 
liead. 
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inhabitants of tropical America, are ^^liolly dilierenfc from 
the Negroes who inhabit the opposite shores of the At- 
lantiCj are exposed to a nearly similar climate, and follow 
nearly the same habits of life. 

Nor can the difierences between the races of man be 
accounted for, except to a quite insignificant degree, by 
the inherited efiects of the increased or deci'cased use of 
parts. Men >vho habitually live in canoca may have their 
legs somewhat stunted ; those wdio inhabit lofty regions 
have tiieir chests enlarged j and those who constantly use 
certain sense-organs have the cavities in wliich they are 
lodged somewhat increased in size, and their features con- 
sequently a little modified. With civilized nations, the 
reduced size of the jaws from lessened use, the habitual 
play of ditferent muscles serving to express different emo- 
tions, and the increased size of the brain from greater iu- 
tcllectual activity, have together produced a considerable 
cSect on their general appearance, in comparison Tvitli 
savages.” It is also possible that increased bodily stature, 
with no corresponding increase in the size of the brain, 
may have given to some races (judging from the pre- 
viously adduced cases of the rabbits) an elongated skull 
of the dolichocephalic type. 

Lastly, the little-understood principle of correlation 
will almost certainly have come into action, as in the case 
of great muscular development and strongly-projecting 
supra-orbital ridges. It is not improbable that the texture 
of the hair, which differs much in the different races, may 
stand in some kind of correlation with the structure of 
the skin ; for the color of the liair and skin are certainly 
correlated, as is its color and texture with the Mandans/’ 

Pfof. Schaainiauserij traiislat, in * Aiilhropologieul Uoview,’ 
Oct. laas, p. 429. 

Mr. Gatlin statesit North Aniencnn Indians,’ 3d edit. 1S43, vol i. \k 
49) that, in the wholo tribe of tho Alandans, about one in ten or twelvr 
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The color of the skin and the odor emitted by it are like- 
wise iti some manner connected. With the breeds of 
sheep the ntinibcr of hairs within a given space and the 
number of the excretory pores stand in some relation to 
each other,** If we may judge from the analogy of our 
domesticated animals, many modifications of structure in 
man jvrobably come under this principle of correlated 
growth. 

We have now seen that the characteristic differences 
between the races of man cannot be accounted for in a 
satisfactory manner by the direct action of the conditions 
of life, nor by the effects of the continued use of parts^nor 
through the principle of correlation. We are therefore 
led to inquire wlicthcr slight individual differences, to 
whicli man is eminently liable, may not have been pre- 
served and augmented during a long series of generations 
through natural selection. But here we are at once met 
by the objection that beneficial variations alone can be 
thus preserved ; and as far as w^e are enabled to judge 
(ulthough always liable to error on this head) not one of 
the external differences between the races of man are of 
any direct or special service to him. The intellectual and 
moral or social faculties must of course be excepted from 
this remark ; but differences in these faculties can Iiavo 
had little or no influence on external characters. The 
variability of all the characteristic differences betw^een 
the races, before referred to, likewise indicates that these 
differences cannot be of much importance j for, liad they 

of tbc members of all agea and both sexes have bright silvery gray hair, 
wliich is licreditan^ Now this hair is as coarse aod harsh its that of a 
horse’s mane, while the hair of other colors is fine and soft. 

^ On the odor of the skin, Godroo, *Sur rEspfecc,Hom. it p, 217. 
On the pores hi the skin, Dr, Wilckons, * Die Aurgaheu dcr laudw irtli. 
Zoolechnik,’ ISGSJ, s, V. 
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important, they TV^oiilcl long ago have hecii eitlicr 
hxed and preserved, or eliminateth In this respect man 
resembles those forms, called l>y naturalists protean or 
polymorphic, which have remained extremely variable, 
owing, as it seems, to their variations being of an indif- 
ferent nature, and consequently to their haying escaped 
the action of natural selection. 

We have thus far been baffled in all onr attempts to 
account for the differences between the races of man ; but 
there remains one important agency, namely, Sexual Selec- 
tion, which appears to have acted as powerfully on man 
as ou many other animals, I do not Intend to assert that 
sexual selection will account for all the differences be- 
tween the races* An unexidaiiied residuum is left, about 
w hich 'vve can in our ignorance only say that, as individ- 
uals are continually born with, for instance, heads a little 
rounder or narrow^er, and with noses a little longer or 
shorter, such slight differences might become fixed and 
uniform, if the unknown agencies which induced them 
w ere to act in a more constant manner, aided by long-con- 
iinued intercrossing. Such modifications come under the 
provisional class, alluded to in our fourth chapter, which 
for the W’ant of abetter term have been called sponta- 
neous variations* Kor do I pretend that the effects of 
sexual selection can be indicated with scientific precision ■ 
but it can be shown that it wmuld be an inexplicable fact 
if man had not been modified by this agency, w^hich has 
acted so powerfully on innumerable animals, both high 
and low in the scale* It can further be showm that the 
dijfercnccs between the races of man, as in color, hairi- 
ness, form of features, etc., are of the nature w'hich it 
might have been expected w ould have been acted on by 
sexual selection. But in order to treat this subject in a 
fitting manner, I Iiave found it necessary to pass the 
whole animal kingdom in review^; I have therefore de- 



arwin unline: courtesy o 



anoma Lioranes 







CnAr. VII.] THE RACES OF MAN, 241 

voted to it the Second Part of this work. At tlie close I 
shall return to manj and, after attempting to show how 
fiir he has been modified through sexual selection, will 
give a brief summary of the chapters in this First ParL 
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CHAPTER VIII. 

I’lilNCiri-ES OF SEXUAL BKLECTIOIi. 

Secondary Sex Uii] C’liaracters* — Sexual BclectioR. — MaiiDcr of Action, — - 
Excess of Males* — Polygamy. — The Male alone generally luodtfled 
through Sexual Selection. — Eageniess of the Male. — ^Variability of 
tlio Mole.— Choice exerted by the Female.— Sexnol compared with 
Natural SelectioTi.— Inheritance, at Corresponding Perioda of Life, at 
CorrespoTiding Seasons of the Year, and as limited by Sex.— Eelatlona 
between the Several Forms of Inlicritonce. — Causes why ono Sex and 
the Young are not modified through Sexual Selection. “Supplement on 
the Proportional Numbers of the two Sexes throughout the Animal 
Kingdom*— On the Limitation of the Numbers of the two Sexes 
through Natural Selection. 



"With animals which have tlicir bcxcs separated, the 
males necessarily differ from the females in their organs 
of reproduction ; and these afford the primary sexual ehar- 
acters. I>ut the sexes often differ in what Hunter has 
called secondary sexual characters, which are not directly 
connected w ith tlie act of reproduction ; for instance, in 
tlie male possessing certain organs of sense or locomotion, 
of which the female is quite destitute, or in having them 
more liighly developed, in order that he may readily find 
or reach lier ; or agam, in tlic male having special organs 
of prehension so as to hold her securely* These latter 
organs of infinitely-diversified kinds graduate into, and in 
some cases can hardly be distingiiielied from, those which 
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fire commonly ranked as primary, siieli as the comjilex ap- 
pendages at the apex of tlie abdomen in male insects. 
Unless indeed we confine the term “primary’^ to the re- 
productive glands, it is scarcely possible to decide, as far 
as the organs of prehension are concerned, which ougljt 
to be called primary and which secondary* . 

The female often differs from the male in having or- 
gans for the nourishment or protection of her young, as 
the mammary glands of mammals, and the abdominal 
sacks of the marsupials. The male, also, in some few 
cases differs from the female in possessing analogous or- 
gans, as the receptacles for the ova possessed by the 
males of certain fishes, and those temporarily developed 
in certain male frogs. Female bees have a special appa- 
ratus for collecting and carrying pollen, and their oviposi- 
tor is modified into a sting for the defence of their larvfe 
and the community. In the females of many insects the 
ovipositor is modified in the most complex manner for the 
safe placing of the eggs. Numerous similar cases could 
be given, but they do not here concern us. There are, 
however, other sexual differences quite disconnected with 
the primary organs with wdiich we are more especially 
eoncemed — such as llie greater size, strength, and pug- 
nacity of the male, iiis w^eapons of offence or means of 
defence against rivals, his gaudy coloring and various 
ornaments, his power of song, and otJicr sucli charac- 
ters* 

Besides the foregoing primary and secondary sexual 
differences, the male and female sometimes differ in struct- 
ures connected with diflerent habits of life, and not at all, 
or only indirectly^ related to the reproductive functions, 
Tims the females of certain flies (Cubcidas and Tubanidje) 
are blood-suckers, wliilo the males live on flowers and 
have their mouths destitute of mandibles:^ The males 

MYestwoodj ^Modern Class, of Inseuts,- vol. lL 1810, p. Ml. In 
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jiloiie of certain moths and of some crustaceans (e» g*j Ta- 
nais) have imperfect, closed mouths, and cauiiot feed. 
The complemental males of certain Cirripedea live like 
epiphytic plants either on the female or hermaphrodite 
form, and are destitute of a mouth and prehensile limhs* 
In these cases it is the male which has been modified and 
has lost certain important organs, which the other mem' 
hers of the same group possess. In other cases it is the 
female which has lost such parts ; for instance, the female 
glow^vorm is destitute of wings, as arc many female 
moths, some of which never leave their cocoons. Many 
female parasitic crustaceans have lost their natatory legs. 
Ill some weevil-beetles (CurculionidEe) there is a great 
difference between the male and female in the length of 
the rostrum or snout but the meaning of this, ami 
of mauy analogous difierences, is not at all understood. 
Differences of structure between the two sexes in relation 
to different habits of life are generally confined to the 
lower animals ; but with some few birds the beak of the 
male differs from that of the female, No doubt in most, 
but apparently not in all these cases, the differences are 
indirectly connected with the propagation of the species : 
thus a female which has to nourish a multitudo of ova 
will require more food than the male, and consequently 
will require special means for procuring it. A male ani- 
mal which lived for a very short time might without det- 
riment lose through disuse its organs for procuring food ; 
but be would retain bis locomotive organs in a perfect 
state, so that be might reach the female. The female, on 
the other band, might safely lose her organs for flying, 
swimming, or walking, if she gradually acquired habits 
which rendered such powders useless, 

regard to the etatenaent about Tanals, mentioned below, I am indebted to 
Fritz Muller. 

* Kirbj aud Spcucc, ‘ Introduotiou to Entomology/ toI iii. 1826, p. 30a, 
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AVe are, liowevcr, licre concerned only ^\iih that kind 
of selection which I have called sexual Belection* This 
depends on the advantage Avhich certain individuals have 
over other mdlviduals of the same sex and specieB, in ex- 
clusive relation to reproduction* When the two sexes 
difter in structure in relation to different habits of life, as 
in the cases above mentioned, they have no doubt been 
modified through natural selection, accompanied by inher- 
itance limited to one and the same sex. So, again, the 
primary sexual organs, aud those for nourishing or pro- 
tecting the young, come under this same head ; for those 
individuals which generated or nourished their offspring 
best, would leave, emteris paribus ^ the greatest number to 
inherit their superiority ; while those which generated or 
nourished their offspring badly, would leave but few to 
inherit their weaker powers. As the male has to search 
for the female, he requires for tliis pui'pose organs of sense 
and locomotion, but if these organs are necessary for the 
other purposes of life, as is generally the case, they will 
have been developed through natural selection. When 
the male has found the female lie sometimes absolutely 
requires prehensile organs to bold her; thus Br. Wallace 
infonns me that the males of certain moths cannot unite 
with the females if their tarsi or feet arc broken. The 
males of many oceanic crustaceans have their legs and 
antennae modilied in an extraordinary manner for the pre- 
licnsion of the female ; hence we may suspect that owing 
to these animals being washed about by the waves of the 
oj>cn sea, they absolutely require those organs in order to 
propagate their kind, and if go their development will 
have been the result of ordinary or natural selection. 

hen the two sexes follow exactly the same habits 
of life, and the male has more highly ‘dev eloped gensc or 
locomotive organs than the female, it may be that these 
hi their perfected state are indispensable to the male for 
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findiiig the female ; but in the vast majority of cases j they 
serve only to give one male an advantage over another, 
for the less Tvcll-en do we d males, if time were allowed them, 
would succeed hi pairing with the females 5 and they 
would in all other respects, judging from the stmeture 
of the female, be equally well adapted for their ordinary 
habits of life. In such cases sexual Belcction must have 
come into action, for the males have acquired thefr pres* 
ent structure, not from being better fitted to survive in 
the struggle for existence, ^but from having gained an ad- 
vantage over other males, and from having transmitted 
this advantage to their male offspring alone. It was the 
importance of Ibis distinction which led me to designate 
this form of selection as sexual selection. So, again, if the 
chief service rendered to the male by bis prehensile organs 
is to prevent the escape of the female before the arrival 
of other males, or when assaulted by them, these organs 
will have been perfected through sexual selection, that is, 
by the advantage acquired by certain males over their 
rivalSp But in most cases it is scarcely possible to distin- 
guish between the effects of natural and sexual selection. 
Whole chapters could easily be filled with details on the 
differences between the sexes in their sensory, locomotive, 
and prehensile organs. As, however, these structures arc 
not more interesting than others adapted for the ordinary 
2>urposes of life, I shall almost pass them over, giving only 
a few instances under each class. 

There are many other structures and instincts w^hich 
must have been developed through sexual selection — such 
as the weapons of offence and the moans of defence pos- 
sessed by the males for fighting with and driving away 
their rivals — their courage and pugnacity — their orna- 
ments of many kinds — their organs for producing vocal 
or instrumental music— and their glands for emitting 
odors ; most of these latter structures serving only to al- 



250 



THE PRINCIPLES OF 



[Part [L 



lure’ or excite tlic female. That tliese characters are the 
result of sexual and not of ordinary selection is clear, as 
uiiurmcd, unornamented, or unattractive males would suc- 
ceed equally well in the battle for life and in leaving a 
numerous pi'ogeny, if better-endowed males were not 
|>resent. We may infer that this would be the case, for 
the females, which are unarmed and unornainented, are 
able to^survive and procreate their kind. Secondary sex- 
ual characters of the kind just referred to, will be fully 
discussed in the following chapters, as they arc in many 
respects interesting, but more especially as they depend 
on the will, choice, and rivalry of the individuals of either 
sex. When we behold two males fighting for the posses- 
sion of the female ; or several male birds displaying their 
gorgeous plumage, and pcrfomiiiig the strangest antics 
before an assembled body of females, we cannot doubt 
that, tiiough led by instinct, tliey know wbat they arc 
about, ami consciously exert their mental and bodily 
powers- 

In tlie same manner as man can improve the breed of 
his garnc-cocks by the selection of those birds which arc 
victorious in the cockpit, so it appears that the strongest 
and most vigorous males, or those provided with the best 
Aveapons, have prevailed under Xature, and have led to the 
improvement of the natural breed or species. Through 
repeated deadly contests, a slight degree of variability, 
if it led to some advantagG, however slight, would suffice 
for the work of sexual selection ; and it is certain that 
secondary sexual characters are eminently variable. In 
the same manner as man can give beauty, according to 
his standard of taste, to Ids male poultiy — can give to the 
Sebriglit bantam a new and elegant plumage, an erect and 
peculiar carriage — so it appears that in a state of nature 
female birds, by having long selected the more attractive 
males, have added to their beauty. No doubt this im- 
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|)lics powers of discrimination and taste on the part of the 
lemalo which will at first appear extremely improbahle ; 
-hut I hope hereafter to show that this is not the case. 

From our ignorance on several points^ the precise man- 
ner in which sexual selcctioTi acts is to a certain extent 
uncertain. Nevertheless if those naturalists who already 
believe in the mutability of species, will read the following 
chapters, they wdll, I think, agree with me that sexual se- 
lection has played an important part in the history of the 
organic world. It is certain that with almost all animals 
there is a struggle between the males for the possession of 
the female. This fact is so notorious that it would be su- 
|>erfluons to give instances. Hence the females, supposing 
that their mental capacity sufficed for the exertion of a 
clioico, could select one out of several males. But in nu- 
merous cases it appears as if it had been specially arranged 
that there should be a struggle between many males. 
Thus with migratory birds, the males generally arrive be- 
fore the females at their place of breeding, so that many 
males arc ready to contend for each female. The bird- 
catcliers assert that this is invariably the case with the 
nightingale and blackcap, as I am informed by Mr. Jenner 
Weir, wdjo confirms the statement with respect to the lat- 
ter species. 

Mr. Swaysland, of Brighton, who has been in the habit, 
during the last forty years, of catching our migratory 
birds on their first arrival, writes to me that he has never 
known llie females of any species to arrive before their 
males. Buring one spring he shot thirty-nine males of 
Bay’s wagtail liaii) before he saw a single fe- 

male. Mr. Gould has ascertained by tiissection, as he in- 
forms me, that male snipes arrive in this country before 
the females. In the case of fish, at the period when the 
salmon ascend our rivers, the males in large numbers are 
ready to breed before I lie females. So it apparently is 



252 



TEIE rKINCiPLES OF 



[Part IL 



with frogs and toads. Throughout the great class of in- 
sects Uic males almost always emerge from the pupal state 
before the other sex, so that they generally swarm for a. 
time before any females can he seen.® The cause of this 
(lifForence between the males and females in their periods 
of arrival and maturity is sufficiently obvious. Tliose males 
wliicli annually first migrated into any couiitryj or which 
ill the spring were first ready to breed, or were the most 
eager, would leave the largest number of offspring ; and 
these would tend to inherit similar instincts and constitu- 
tions, On the whole, there can be no doubt tliat with al- 
most all animals, in which the sexes are separate, there is a 
constantly recurrent struggle between the males for the 
possession of the females. 

Our difficulty in regard to sexual selection lies in uri- 
derstaudiiig how it is that the males which conquer other 
males, or tliose which prove the most attractive to the fe- 
males, leave a greater number of offspring to inherit their 
superiority than the beaten and less attractive males. 
Unless this result followed, the characters which gave to 
certain males an advantage over others, could not be per- 
fected and augmented through sexual selection* When 
the sexes exist in exactly equal numbers, the worst-endowed 
males will ultimately find Ibmale^ (excepting where polyg- 
amy prevails), and leave as many offspring, equally well 
fitted for their general liabits of life, as the best-endowed 
males. From various facts and considerations, I former- 
ly inferred that with most animals, in which secondary 

3 Even with those of plants in which the sesea are separate, the male 
flowers are goncraily mature before tlie female. Many hermaphrodite 
plants are, as first Bhowu by 0. K. Sprengel, dichogamous j that is, their 
male anti female organs are not ready at the sume timo, so that they can- 
not be self- fertilised. Now with such plants the pollen is genentlly ma- 
ture ill the same flower before the stigrnaj though there arc some excep* 
tioual species in whioh the female orgaos are mature before tho male. 
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sexual characters were well devdopedj the males considera- 
bly exceeded the females in miraher ; and this does hold 
good in some few cases* If the males were to the females 
as two to one, or as three to two, or even in a somewhat 
lower ratio, the whole affair would be simple : for the bet- 
ter-armed or more attractive males w^ould leave the lar- 
gest numher of offspring* But after investigating, as far 
as possible, the numerical proportions of the sexes, I do 
not believe that any great inequality in number commonly 
exists. In most cases sexual Belection appears to have 
been effective in the following manner: 

Let us take any species, a bird for instance, and di- 
vide the females inhabiting a district into two equal 
bodies ; the one consisting of the more vigorous and bet- 
ter-nourished individuals, and the other* of the less vigor- 
ous and healthy* The former, there can be little doubt, 
would be ready to breed in the spring before the others ; 
and this is the opinion of Mr. Jenner Weir, who has dur- 
ing many years carefully attended to the habits of birds. 
There can also be no doubt that the most vigorous, 
healthy, and hest-nourislied females would on an average 
succeed in rearing the largest number of offspring. The 
males, as we have seen, are generally ready to breed be- 
fore the females ; of the males the strongest, and with 
some species the best armed, drive away the weaker 
males; and the former would then unite with the more 
vjfroroiis and best-nourished females, as these are the first 
to breed. Such vigorous pairs would surely rear a larger 
]mmber of offspring than the retarded females, w^hich 
would be compelled, supposing the sexes to be numeri- 
cally equal, to unite wdth the conquered and less powerful 
males: and this is all that is wanted to add, !n the course 

j 

of successive generations, to the size, strength, and cour- 
age of tlie males, or to improve their weapons. 

But in a multitude of cases the males which conquer 
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other males do not obtain possession of the females, In- 
dependently of choice on the part of the latter. The 
courtship of animals is by no means so simple and short 
an affair as might be thought. The females are most ex^ 
cited by, or prefer pairing with, the more ornamented 
males, or those which are the best songsters, or play tho 
best antics; but it is obviously probable, as has been 
actually obsci-ved in some cases, that they would at the 
same time prefer the more vigorous and lively males/ 
Thus the more vigorous females, which are the first to 
breed, will have the choice of many males ; and though 
they may not always Bclect the strongest or best armed, 
they 'udll select those which are vigorous and well armed, 
and in other respects the most attractive. Such early 
pairs would have the same advantage in rearing ofiTspring 
on the female side as above explained, and nearly the 
same advantage on the male side. And this apparently 
lias sufficed during a long course of generations to add not 
only to the strength and fighting-powers of the males, but 
likewise to their various ornaniLiits or other attractions. 

In the converse ami mucli rarer case of tlie males se- 
lecting particular females, it is plain that tliose which were 
the most vigorous and had conquered others, would liave 
the freest choice ; and it is almost certain tliat they would 
select vigorous as well as attractive females. Such pairs 
would have an advantage in roaring offspring, more es- 
pecially if the male had the power to defend tho female 
during the pairing-season, as occurs with some of the 
higher animals, or aided in providing for the young. The 
same principles would apply if both sexes mutually pre- 
ferred and selected certain individuals of the opposite sex ; 

* I have received infermatioii, lioreaftcr to he given, to this effect ivilh 
respect to poultry. Even with hlrds, such as plgeonSj which pair for life, 
tlic female, as I hear from Mr. Jenner Weir, will desert her mate if he is 
injured or grows weak. 
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supposing that they selected not only the more attractive, 
but likewise tlic more vigorous individuals. 

J^americdl Proportion of the T%co Sexes . — I liave re- 
inarkcd that sexual selection would be a simple affair if 
the males considerably exceeded in number the females* 
Hence I was led to investigate, as far as I could, the pro- 
portions between the two sexes of as many animals as 
possible ; but the materials are scanty* ^ I will here give 
only a brief abstract of the results, retainiug the details 
for a supplementary discussion, so as not to interfere with 
the course of my argument* Domesticated animals alone 
afford the' opportunity of ascertaining the proportional 
numbers at birth ; but no records have been specially kept 
for this purpose* By indirect means, however, 1 have col- 
lected a considerable body of statistical data, from which 
it appears that with most of our domestic animals the 
sexes are nearly equal at birth* Thus with race-horses, 
25,560 births liave been recorded during twenty-one years, 
and the male births have been to the female births as 90,7 
to 100* With greyhounds the inequality is greater than 
with any other animal, for during tvrelve years, out of 
6,878 births, the male births liave been as 110*1 to 100 
female births* It is, however, in some degree doubtful 
wbether it is safe to infer that the same proportional luun- 
bers would hold good under natural conditions as under 
domestication ; for slight and unknown differences in the 
conditions affect to a certain extent the proportion of the 
sexes* Thus with mankind, the male births in England 
arc as 104.5, in Russia as 108.0, and with the Jew^s of 
Livonia as 120 to 100 females* The proportion is also 
mysteriously affected by the eirciimstance of the births 
being legitimate or illegitimate. 

For our present purpose ive arc concerned with tbo 
proportion of the sexes, not at birth, but at maturity, ami 
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this adds another element of donbt ; for it is a well-ascer- 
tained fact that with uian a considerably larger proportion 
of males than of females die before or during birthj and 
during the first few years of infancy. So it almost cer- 
tainly is with male lambs, and so it may be with the males 
of ^ other animals. The males of some animals kill each 
other by fighting ; or they drive each other about until 
they become greatly emaciated. They must, also, while 
wandering about in eager search for the females, be often 
exposed to various dangers. With many kinds of fish the 
males are much smaller than the females, and they are be- 
lieved often to be devoured by the latter or by other fishes. 
With some birds the females appear to die in larger pro- 
portion than the males : they are also liable to be de- 
stroyed on their nests, or while in cliarge of their young, 
Witli insects the female larvae are often lancer than those 
of the males, and would consequently be more likely to 
be devoured : in some cases the mature females arc less 
active and less rapid in their movements than the males, 
and would not be so well able to escape from danger, 
ITence, with animals in a state of nature, in order to judge 
of the proportions of the sexes at maturity, we must rely 
on mere estimation; and this, except perhaps when the 
inequality is strongly marked, is but little trustworthy, 
Nevertheless, as far as a judgment can be formed, we may 
conclude, from the facts given in the supplement, that the 
males of some few mammals, of many birds, of some fish 
and insects, considerably exceed in numljer the females. 
The proportion between the sexes fluctuates slightly 
during successive years : thus with racc-liorses, for every 
loo females born, the males varied from 10?.1 in one year 
to 92,6 in another year, and with greyliounds from 116.3 
to 95 , 3 , But had larger numbers been tabulated through- 
out a more extensive area than England, these fluctuations 
would probably have disappeared; and such as they are, 
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tliey woiiUl luirdly suffice to lea<I umlor a state of nature 
to tlie effective action of sexual Belection. Nevertlieless 
with some few wild animals, the proportions secin, as 
shown in the supplcmentj to fluctuate either dining difler- 
eiit seasons or in different localities in a sufficient deerrec 
to lead to such action* For it should be observed that 
any advantage gained during certain years or in certain 
localities by those males which were able to conquer other 
males, or were the most attractive to the females, would 
probably be transmitted to the offspring and would not 
subsequently be eliniinated. During the succeeditig sea- 
sons, when from the equality of the sexes every male was 
everywhere able to procure a female, tlie stronger or more 
attractive males previously produced would still have at 
least as good a chance of leaving offspring as the less 
strong or less attractive* 

« 

practice of polygamy leads to the 
same results as would follow from an actual inequality in 
tlie number of the sexes ; for if each male secures two or 
more females, many males will not be able to pair; and 
the latter assuredly will be the w^eaker or less attractive 
individuals. Many mammals and some few birds are 
polygamous, but with animals belonging to tlie lower 
classes I have found no evidence of this habit. The intel- 
lectual powers of such animals are, perhaps, not sufficient 
to lead them to collect and guard a harem of females. 
Tliat some relation exists between polygamy and the de- 
velopment of secondary sexual characters, appears nearly 
ceilaiii ; and this supports the view that a numerical pre- 
ponderance of males would be eminently favorable to the 
action of sexual selection. Kcvertheless many animals, 
especially birds, which are strictly monogamous, display 
Btrongly-marked secondary sexual characters; while some 
few animals, which are polygamous, arc not thus charac- 
terized* 
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We will first briefly nm tlirougli the class of mammals, 
and then turn to birds. The gorilla seems to be a polyg- 
amist, and the male diflfers considerably from tlie female ; 
so it is with some baboons which live in herds containing 
twice as many adult females as males* lu South America 
the Mi/eetes carmja presents well-marked sexual differ- 
ences ill color, beard, and vocal organs, and the male gen- 
erally lives with two or three wives: the male of tlie 
Cthiis cdpuchius difiers somewhat from the female, and 
appears to be polygamous/ Little is known on this head 
with respect to most other monkeys, but some species are 
strictly monogamous. The ruminants are eminently polyg- 
amous, and they more frequently present sexual differ- 
ences than almost any other group of mammals, especially 
in their weapons, but likewise in other characters* Most 
deer, cattle, and sheep, arc polygamous; as are most ante- 
lopes, though some of the latter are monogamous. Sir 
Andrew Smith, in speaking of the antelopes of South 
Africa, says that in herds of about a dozen there was 
rarely more than one mature male. Tlie Asiatic Antlloiye 
mUja appears to be the most inordinate polygamist in the 
world ; for Pallas * states that the male drives away all 
rivals, and collects a herd of about a hundred, consisting 
of females and kids: the female is hornless and has softer 
hair, but does not otherwise differ much from the male. 
The horse is polygamous, but, except in his greater size 
and in tlie proportions of his body, differs but little from 

* On Gorilk, Savage and Wyman, *Boatoii Journal of Nat Ilist/ 
vol. V. 1815-1847, p. 423. On Cynoccphalns, Brehm, ^lUust. Thlerlebcn,* 
IL i. 18^34, s. 77. On Mycetca, Rengger^ ^ Natnrgesch. : Siiugetlniere von 
Paraguay/ 1630, s. 14, 20. On Cebus, Brelim, ibid, s, lOS. 

^ Pall as j * Spicilcgia Zoolog., Fflsc. xiL 1777^ p. 29, Sir Audrey 
SniiLbj ‘ lllu3tratlona of tlie Zoology of South Africa/ I840j ph 20, on the 
Kobua. O^ven, ia bk ‘Anatomy of Vertebratea ^ (vol iiL 1SG3, p. 0S3), 
gives a table incidentally showing wbiob species of Autclopos pair and 
which are gregarious. 
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the mare. The wild-boar, in his great tusks and some 
other characters, presents well-marked sexual characters ; 
in Europe and in India he leads a solitary life, except dur- 
ing the breeding-season ; but at this season he consorts 
in India with several females, as Sir W. Elliot, who has 
had large experience in observing this animal, believes : 
whether this holds good in Europe is doubtful, but is sup- 
ported by some statements. The adult male Indian ele- 
phant, like the boar, passes much of his time in solitude ; 
but when associating with others, “ it is rare to find,” as 
Dr, Campbell states, more than one male with a whole 
herd of females.” The larger males expel or kill the 
smaller and weaker ones. The male differs from the fe- 
male by his immense tuska and greater size, strength, and 
endurance ; so great is the difference in these latter re- 
spects, that the males when caught are valued at twenty 
per cent, above the females/ With other pachydermatous 
animals the sexes differ very little or not at all, and they 
are not, as far as known, polygamists. Hardly a single 
species among the Cheiroptera and Edentata, or in the 
great Orders of the Rodents and Insectiyora, presents 
well-developed secondary sexual differences; and I can 
find no account of any species being polygamous, except- 
ing, perhaps, the common rat, the males of which, as some 
rat-catchers affirm, live with several females* 

The lion in South Africa, as I hear from Sir Andrew 
Smith, sometimes lives with a single female, but gener- 
ally with more than one, and, in one case, was found with 
as many as five females, so that ho is polygamous* He is, 
as far as I can discover, the sole polygamist in the whole 
group of the terrestrial Carnivora, and be alone presents 
well-marked sexual characters. If, however, we turn to 

’Dr. Campbclt ill ^ Proc, Zoolog* Soc.^ 1800, p. 1S8. See also ap 
iritorcBling paper, by Lietit, Joliiiatonc, in ‘Froc. A^^iatie Soc. of Bengal/ 
May, 1B68 
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the marino Cariih^oraj the case is widely different ; for 
many species of seals offer, as we shall hereafter see^ ex- 
traordinary sexual differences, and they are eminently 
polygamous. Thus the male eea-elephant of the Southern 
Ocean always possesses, according to Peron, several fe- 
males, and the sea-lion of Forster is said to be surrounded 
by from twenty to thirty females. In the North, the 
male sea-bear of Stellcr is accompanied by even a greater 
mimber of females. 

With respect to birds, many species, the sexes of whicli 
differ greatly from each other, are certainly monogamous. 
In Groat Britain wc see well-marked sexual differences in, 
for instance, the wdkl-duct, which pairs with a single fe- 
male, witii the common blackbird, and with the bullfinch, 
which is said to pair for life. So it is, as I am informed 
by Sir, Wallace, with the Chatterers or Cotingldao of South 
America, and numerous other birds. In several groups I 
liave not been able to discover whether the species are 
polygamous or monogamous. Lesson says that birds of 
paradise, so remarkable for their sexual differences, are 
polygamous, but Mr, Wallace doubts whether he had suf- 
ficient evidence. Mr, Salvin informs me that he has been 
led to believe that Immming-birds are polygamous. The 
male widow-bird, remarkable for his caudal plumes, cer- 
tainly seems to be a polygamist.® I have been assured, by 
Mr. Jenner Weir and by others, that three starlings not 
rarely frequent the same nest ; but w-hetber this is a case 
of polygamy or polyandry has not been ascertained. 

The Gallinaceie present almost as strongly-marked 
sexual difierences as birds of paradise or, humming-birds, 

® ^ The Ibis,’ yoL iii, p. 133, on the Frogne \Yitlow-bird, See 

also on the Vidua aiillarit^^ ibiJ, vol iu 1800, p, 211. On the polygamy 
of tho Capercailzie and Great Bustard, see L, Lloyd, * Game Birds of 
Sweden,’ 18G^, pp. 19, 128. Montagu and Selby speak of the Black 
Grouse as polygamous, and of the Red Grouse as monogamous, 
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ami many of the species arOj as is 'vvell knowiij polyga- 
mous ; others being strictly monogamous. What a con- 
trast is presented between the sexes by the polygamous 
peacock or pheasant, ami the monogamous guinea-fowl 
or partridge 1 Many similar cases could be given, as in 
the grouse-tribe, in which the males of the polygamous 
capercailzie and hlack-cock differ greatly from the fe- 
males ; while the sexes of the monogamous red grouse 
and ptarmigan differ very little* Among the Cursores, no 
great nnmhcr of species offer strongly-marked sexual 
differences, except the bustards, and the great bustard 
{Otis tarda) is said to be polygamous. With the Gralla- 
tores, e.Ktremely few species differ sexually, but the ruff 
{Machetes pugna^) affords a strong exception, and this 
species is believed by Montagu to be a polygamist. Hence 
it appears that with birds there often exists a dose rda- 
tion between polygamy and the development of strongly- 
marked sexual differences. On asking Mr, Bartlett, at 
the Zoological Gardens, who has had such largo experi- 
ence with birds, whether the male tragopan (one of t!ie 
Gallinaccce) was polygamous, I was struck by his answer- 
ing, “ I do not know, but should tliink so from his splen- 
did colors*” 

It deserves notice that the instinct of pairing ivith 
a single female is easily lost under domestication* The 
wild-duck is strictly monogamous, the domestic duck 
highly polygamous* The Key* W. 13. Fox informs me 
that with some halttamcd wd Id-ducks, kept on a large 
pond in his neighborhood, so many mallards were shot by 
the gamekeeper that only one ivas left for every seven or 
eight females j yet unusually large broods were reared. 
The guinea-fowl is strictly monogamous; but Mr* Fox 
finds that his birds succeed best when he keeps one cock 
to two or tliree hens,® Canary-birds pair in a state of iia- 

* Thu Kuv, E, S. DUon, however, Bpcaka positively (^Ornamental 
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turo, l)ut the breeders in England successfully put one 
male to four or five females ; nevertheless the first female, 
as Mr, Fox has been assured, is alone treated as the wife, 
she and her young ones being fed by him j the others are 
treated as concubines* I have noticed these cases, as it 
renders it in some degree probable that monogamous spe- 
cies, in a state of nature, might readily become either tem- 
porarily or permanently polygamous- 

With respect to reptiles and fishes, too little is known 
of their habits to enable us to speak of their marriage- 
arrangements. The- Btickle-back (Gastcrosteus), however, 
is said to be a polygamist ; and the male during the 
breeding-season differs conspicuously from the female. 

To sum up on the means through which, as fiir as wc 
can judge, sexual selection has led to the development of 
secondary sexual characters. It has been shown that the 
largest number of vigorous offspring will be reared from 
the pairing of the strongest and best-armed males, which 
have conquered other males, with the most vigorous and 
best-nourished females, which are the first to breed in the 
spring. Such females, if they select the more attractive, 
and at the same time vigorous, males, will rear a larger 
number of offspring than the retarded females, which 
must pair with the less vigorous and less attractive males. 
So it will be if the more vigorous males select the more 
attractive and at the same time healthy and vigorous fe- 
males ; and this will especially hold good if the male de- 
fends the female, and aids in providing food for the young. 
The advantage thus gained by the more vigorous pairs in 
rearing a larger number of offspring has apparently suf- 
ficed to render sexual selection efficient. But a large pre- 
ponderance in number of the males over the females would 

1 oultrjj^ 184S) p. ^0) about tbe egga of tlio guincfl-fowl being mfertilo 
when more Lliaii ouo female is kept ivith llio same nialo* 

Noel llumphrcjs, ^ River Gardens,' 1057, 
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l>e still more cflicient ; whether the prcpotiflerancc was 
only oocasioiial and local, or permanent ; whether it oc- 
curred at birtli, or subsequently from the greater destruc^ 
lion of the females * or whether it indirectly followed from 
Ihe practice of polygamy. 

The MaU generally more modified than the Female , — 
Throughout the animal Icingdom, when the ecxes differ 
from each other in external appearance, it is the male 
whicli, with rare exceptions, has been chiefly modified ; 
for the female still remains more like the young of her 
own sptx^ies, and more like the other members of the same 
group. The cause of this seems to lie in the males of 
almost all animals liaYing stronger passions than the fe- 
males* Hence it is the males that fight together and sedu- 
lously display their channs before the females ; and tliose 
which are victorious transmit their superiority to their 
male offspring* WJiy the males do not transmit tlicir 
cliaracters to both sexes will hereafter l>e considered. 
That tlie males of all mammals eagerly pul's iie the females 
is notorious to every one. So it is ■with birds ; but many 
iiialc birds do not so much pursue the female, as display 
their plumage, xjcrform strange antics, and pour forth^ 
their song, in her presence. With the few fish whidi have 
been observed, the male seems much more eager than the 
female ; and so it is with alligators, and apparently with 
Batrachians. Tliroughout the enormous class of insects, 
as Kirby remarks, “ ‘‘the law is, that the male shall seek 
the female.” With epidera and crustaceans, as I hear 
from two great authorities, Mr* Bhickivall and Mr, C. 
Spcncc Bate, the males arc more active and more erratic 
iu tlieir habits than the females. With insects and crus- 
taceans, when the organs of sense or locomotion arc pres- 

“Kirby ami introduction to Entomology/ voL iiL 1826, 

p. 312. 
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cut in the one sex and absent in tlie other, or when, as is 
frequently the case, they arc more liighly developed in tlie 
one than the other, it is almost invariably the male, as far 
as I can discover, which retains such organs, or has them 
most dcvolopcd ; and this shows that the male is the move 
active member in the courtship of the sexes.” 

The female, on the other hand, with the rarest excep* 
tion. is less cajjer than the male. As the illustrious Hun- 
ter'® long ago obsei'Tcdj she generally requires to bo 
courted ; ” she is coy, and may often be Been endeavoring 
for a long time to escape from the male. Every one who 
has attended to the habits of animals will be able to call 
to miiul instances of this kind. Judging from various 
facts, hereafter to be given, and from tlie results which 
may fixirly be attributed to sexual selection, the female, 
though comparatively passive, generally exerts some 
choice and accepts one male in preference to others. Or 
she may accept, as appearances would sometimes lead us 
to believe, not the male which is the most attractive to 
lier, but the one which is the least distasteful. The ex- 
ertion of some choice on the part of tlie female seems 
almost as general a law as the eagerness of the male. 

AYe are naturally led to inquire why the male in so 
many and such widely-distinct classes has been rendered 
more eager than the female, so that he searches for her 
and plays the more active part in courtship. It would bo 

One parasitic Kyrncnoptcroas insect (Westwood, ‘Modem Class, 
of fusocts,^ toL ii. p. 160) fonaa an exception to the rule, as the male 
liiLS nidinicntarj wings, and never quits the cell in which it is bom, 
while the female has well-developed wings. Audouin believes that tlie 
Females are impregnated by the males which are born in the same cells 
with them ; but it is much more probable that the females visit other 
cells, and thus avoid close interbreeding. We shall hereafter meet with 
a few exceptional cases, in various classes, in which the female, instead 
of the male, is the seeker and wooer. 

^Kssays and Ohsetvatious; edited by Owen, voh i. 1861, p, 104, 
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no advimtagc and eome loBS of power if botii sexes were 
mutually to soarcli for each other; but why should the 
male almost always be tlie seeker? With plants, the 
ovules after fertilization have to be jionrished for a time ; 
hence the pollen is necessarily brought to the female or- 
gans — being i)laced on the stigma, through the agency of 
insects or of the wind, or by the spontaneous moYcmcnts 
of the stamens ; and with the Algae, etc., by the locomo- 
tive power of the antherozooids* With lowly-organized 
animals pcnnanently affixed to the same spot and having 
their sexes separate, the ^ male element is invariably 
brought to the female ; and we can see the reason ; for 
the ova, even if detached before being fertilized and not 
requiring subsequent nourishment or protection, would 
be, from their larger relative size, less easily transported 
than the male element. Hence plants and many of the 
lower animals are, in this resj>ect, analogous. In the case 
of animals not affixed to the same spot, but enclosed 
within a shell with no power of protruding any paiii of 
their bodies, and in the case of animals having little 
power of locomotion, the males must trust the fertilizing 
element to the risk of at least a short transit through the 
waters of the sea* It would, therefore, be a great advan- 
tage to anch animals, as their organization became per- 
fected, if the males when ready to emit the fertilizing ele- 
ment, were to acquire the habit of approaching the female 
as closely as possible. The males of various lowly-organ- 
ized animals having thus aboriginally acquired the habit 
of approaching and seeking the females, the same habit 
would naturally be transmitted to their more highly-de- 
veloped male descendants ; and in order that they should 

“ Prof. S^chs (‘Lchrbucli der Botaivik,' IS^O, s. 633} in speaking of 
the male and female reproductive cellsj remarka : “ Yerhalt sicli die cino 
bei dcr Vcreinigutig actlv, .... die andcrc crscheint bei der V-jrcbit- 
gung pasaiv.’^ 
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become efficient seekerej they would have to be endowed 
witli strong passions. The acqnii'emcnt of such passions 
would naturally follow from the more eager males leaving 
a larger number of offspring than the less eager. 

The great eagerness of the male has thus indirectly 
led to the much more frequent development of secondary 
sexual characters in t!ic male than in the female. But 
the development of such characters will have heen niiicli 
aidedj if the conclusion at which I arrivedj after studying 
domesticated animals^ can be trust ed, namely j that the 
male is more liable to vary than the female, 1 am aware 
how difficult it is to verify a conclusion of this kind. 
Some slight evidence, however, can be gained by compar- 
ing the two sexes in mankind, as man has been more care- 
fully observed than any other animaL During the No- 
vara Expedition a vast number of measurements of va- 
rious parts of the body in different races were made, and 
the men were found in almost every case to present a 
greater range of variation than the women* but I shall 
liave to recur to this 'subject in a future chapter. Mr, J. 
Wood,’" Avho has carefully attended to the variation of the 
muscles hi man, puts in italics the conclusion that the 
greatest number of abnormalities in each subject is found 
in -the males,’^ lie had previously remarked that “ alto- 
gether in 102 subjects the varieties of redundancy were 
found to be half as many again as in females, contrasting 
u'idely with the greater frequency of deficiency in females 
before described.’^ Prof. Macalister likewise remarks 



^“‘Rcise der Koxara: Anihropolog. Thcil,' 180"?, s. 216-269, Tlio 
rt’sultsi TYcro calculated by Dr, Wcisbach from rneasuremciita made by 
Drrf. E, St'berzer and Schwarz, On tbe greater Tariability of tlie males 
of domesticated anmials, see my ‘ Variation of Atihnals and Plants under 
Domestication/ vol ii. 1808, p. 75, 

* Proceedings Royal Soe.' vol svi. July, 1868, pp, 619, 624, 

*Proc, Royal Iiisb Academy/ vol. s. 1SC8, p. 123, 
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tliat variations in the * muscles “ are probably more com- 
mon in males than females,” Certain muscles which are 
not normally present in mankind are also more frequently 
developed in the male than in the female seXj although 
exceptions to this rule are said to occur. Dr* Burt Wild- 
er" has tabulated the cases of 152 individuals with su- 
pernumerary digits, of which 86 were males, and 39, or less 
than half, females ; the remaining 27 being of unknown 
sex. It should not, however, be overlooked that women 
would more frequently endeavor to conceal a deformity 
of this kind than men* Whether the large proportional 
number of deaths of the male offspring of man and appar- 
ently of sheep, compared with the female offspring, be- 
fore, during, and shortly after birth (see supplement), has 
any relation to a stronger tendency in the organs of the 
male to vary and thus to become abnormal in structure or 
fimction, I will not pretend to conjecture. 

In various classes of animals a few exceptional cases 
occur, in wliich the female instead of the male has ac- 
quired w’^ell-pronounccd secondary sexual characters, such 
as brighter colors, greater size, strength, or pugnacity. 
With birds, as w^e shall hereafter see, there has sometimes 
been a complete transposition of the ordinary characters 
proper to each sex ; the females having become the more 
eager in courtship, the males remaining comparatively 
passive, but apparently selecting, as wc may infer from 
the results, the more attractive females. Certain female 
birds have thus been rendered more bigldy colored or 
otherwise ornamented, as well as more pow'erful and pug- 
nacious, than the males, these charactera being transmit- 
ted to the female offspring alone. 

It may be suggested that in some cases a double pro- 
cess of selection has been carried on ; the males having 

** ^ Massachuaetts Medical Soc.’ vol iL No. 3, 1808, p. 9, 
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selected tlie niore attractive femalcSj and the latter the 
more attractive males. This processj howeverj though it 
might lead to the modification of both sexes, would not 
make the one sex different from the other, unless indeed 
their taste for the heautiful differed ; hut this is a guppen 
sition too improbable in the ease of any animal, excepting 
maiij to be worth considering. There are, however, many 
annuals, in which the sexes resemble each other, both 
being furnished with the same ornaments, which analogy 
would load ua to attribute to the agency of sexual selec- 
tion. la such cases it may be suggested with more 
plausibility, that there has been a double or mutual pro- 
cess of sexual selection ; tbe more vigorous and precocious 
females having selected the more attractive and vigorous 
males, the latter having rejected all except the more at- 
tractive feiuales. But, from what wc know of the habits 
of animals, this view is hardly probable, the male being 
generally eager to pair with any female. It is more 
probable that the ornaments common to both sexes were 
acquired by one sex, generally the male, and then trans- 
mitted to the offspring of both sexes. If, indeed, during 
a lengthened period, the males of any species were greatly 
to exceed the lemales in niunber, and tlien during anothci 
iengtheiied period under different conditions the reverse 
were to occur, a double, but not simultaneous, process of 
sexual selection might easily he carried on, by which the 
two sexes might be rendered widely different. 

e shall hereafter see that many animals exist, of 
which neither sex is brilliantly colored or provided witli 
special omaiuents, and yet the members of both sexes or 
of one alone have probably been modified through sexual 
selection. The absence of briglit tints or other ornaments 
may lie llie result of variations of the right kind never 
having occurred, or of the animals themselves |)rcfeiTiug 
simple colors, suck as plain black or white. Obscure 
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colors have often heen acquired through natural selection 
for the sake of protection j and the acquirement through 
sexual selection of conspicuous colorSj may have been 
cliecked from the danger tlma incurred. I>ut in other 
cases the males have probably struggled together dumig 
long ageSj through brute force, or by the display of their 
charms, or by both means combined, and yet no effect 
will have been produced unless a larger number of off- 
spring were left by the more successful males to inherit 
their superiority, than by the less successful males ; and 
this, as previously shown, depeiids on various complex 
coiitin ffeiicics. 

Sexual selection acts in a less rigorous manner than 
natural selection. The latter produces its effects by the 
life or death at all ages of tlie more or less successful 
individuals. Death, indeed, not rarely ensues from the 
conflicts of rival males* But generally the less successful 
male merely fails to obtain a female, or obtains later in 
the season a retarded and less vigorous female, or, if polyg- 
amous, obtains fewer females; so that they leave fewer, 
or less vigorous, or no offspring. In regard to structures 
acquired through ordinary or natural selection, there is in 
most cases, as long as the conditions of life remain the 
same, a limit to the amount of advantageous modification 
in relation to certain special ends ; but in regard to struct’- 
ures adapted to make one male victorious over another, 
either in fighting or in charming the female, there is no 
^definite limit to the amount of advantageous modification; 
so that as long as the proper variations arise the work of 
sexual selection will go on. This circumstance may part- 
ly account for the frequent and extraordinary amount 
of variability presented by secondary sexual characters. 
Nevertheless, natural selection will determine that charac- 
ters of this kind shall not be acquired by the victorious 
males, which would be injurious to them in any high 
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degree, either hy cxpoudiiig too much of their vitul 
powers, or hy exposing them to any great danger. The 
development, however, of certain structures — of the horns, 
for instance, in certain stags — has hccii carried to a won^ 
derful extreme 5 and in sonic instances to an extreme 
which, as far as the general conditions of life are con- 
cerned, must he slightly injurious to the male. From this 
fact we learn that the advantages which favored males 
have derived from conquering other males in battle or 
courtship, and thus leaving a numerous progeny, have 
been in the long*ruii greater than those derived from 
rather more perfect adaptation to the external conditions 
of life. We shall further see, and this could never have 
been anticipated, that the power to charm the female has 
lieen iu some few instances more important than the 
power to conquer other males in battle. 



In order to understand how sexual selection has acted, 
and in the course of ages has produced conspicuous re- 
sults with many animals of many classes, it is necessary 
to bear in miud the laiva of inheritance, as far as they are 
known. Two distinct elements are included under the 
term ^^nheritance/^ namely, the transmission and the 
development of characters; but as these generally go to- 
gether, the distmclion is often overlooked. We see this 
distinction in those characters which are transmitted 
through the early years of life, hut are developed only at 
maturity or duriug old age. We see the same clistiiictioii 
more clearly with secondary sexual characters, for these 
are transmitted through both sexes, though developed in 
one alone. That they are present in both sexes, is mani- 
fest when two species, having strongly-marked sexual 
characters, arc crossed, for each transmits the characters 
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proper to its own male and female sex to tlie liylmd off- 
spring of both sexes. The same fact is likewise manifest, 
Avhen characters proper to the male are occasionally de- 
veloped in the female ^vhen she grows old or becomes 
diseased ; and so conversely ■with the male. Again, char- 
acters occasionally appear, as if transferred from the male 
to the female, as when, in certain breeds of tbe fowl, spurs 
regularly appear in tbe young and healthy females ^ but 
in truth they are simply developed in the female ; for in 
every breed each detail in the structure of the spur is 
transmitted through the female to her male offspring* In 
all cases of reversion, characters arc transmitted through 
two, three, or many generations, and are then under cer- 
tain unknown favorable conditions developed. This im- 
jjortant distinction between transmission and development 
will be easiest kept in mind by the aid of the hypothesis 
of pangencsis, whether or not it be accepted as true. Ac- 
cording to tills hypothesis, every unit or cell of the body 
tlirows off gemmules or undeveloped atoms, w^bich are 
transmitted to tlic offspring of both sexes, and are multi- 
plied by self-division. They may remain undeveloped 
during the early years of life or during successivo genera- 
tions; their development into units or cells, like those 
from which they were derived, depending on their affinity 
for, and union with, other units or cells previously devel- 
oped ill the due order of growtli* 



Inheritance at CoTre^pondin<f Periods of life.— Tim 
tendency is well established. If a new character appears 
in an animal while young, whether it endures throughout 
life or lasts only for a time, it will reappear, as a general 
rule, at the same age and in the same manner in the olf- 
spring. If, on the other hand, a new character appears at 
maturity, or even during old age, it tends to reappear in 
the offspring at the same aclvanccd age. When deviations 
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from tliis rule occur', the transmitted .dianicterfi much of- 
teller appear before than after the corresponding age* As 
I have discussed this subject at sufliclent length in another 
workj“ I will here merely giA'c two or three instances, for 
the sake of recalling the subject’ to the reader^s mind. In 
several breeds of the Fowl, the chickens while covered 
with down, in their first true plumage, and in their adult 
j>luraage, differ greatly from each other, as well as from 
their common parent-form, the G alius iankiva/ and these 
characters are faithfully transmitted by each breed to their 
offspring at the corresponding period of life. For instance, 
the chickens of spangled Hamburgs, while covered wdth ' 
dowai, have a few dark spots on the head and rump, but 
are not longitudinally striped, as in many other breeds; in 
their first true plumage, “ they are beautiMly pencilled,” 
that is, each feather is transversely marked by numerous 
dark bars ; but in their second plumage tlie feathers all 
become spangled or tipped with a dark round spot,““ 

lleucc in this breed variations liave occurred and have 

* 

been transmitted at three distinct periods of life. The 
Pigeon offers a more remarkable case, because the abori- 
ginal parent-species does not undergo with advancing age 
any change of plumage, excepting that at maturity the 
breast becomes more iridescent ; yet there are breeds w hich 
do not acquire their clmi'act eristic colors until they have 
moulted two, three, or four times ; and these modifications 
of plumage are regularly transmitted. 

Variation of Aum^als atid Plants under Domestication,’ vol. iu 
ISGSj 75, In the chapter but one, the proviiiiional hypothesis of 
pungenesis, above alluded to, is fully csplaiued. 

These facts are given on the high autliority of a great breeder, Mr, 
Teebay, in Tegetmeicr’a ^ Poultry Book/ 18G8, p, 158. On the characters 
of cUickcas of different breeds, and on tbe breeds of the pigeon, alluded 
to in the above paragraph, see ^ Variation of Animals,’ etc. voL i, pp, 

249 ; Tol ii. p, 77, 
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Inheritance at Corresponding Seasons of the Year.^ 
With animals in a state of nature inniimerahle instances 
occur of characters periodically appearing at different sea- 
sons. Wc ace this with the horns of the at ag^ and with 
the fur of arctic animals which becomes thick and white 
during the winter. Numerous birds acquire bright colors 
and other decorations during the breeding- seas on alone. I 
can throw but little liEclit on this form of inheritance from 
facts observed under domestication. Pallas states ” that, in 
Siberia, domestic cattle and horses periodically become 
lightcr-coloi'cd during the winter; and I have observed a 
similar marked change of color in certain ponies in Eng- 
land. Although I do not know that this tendency to as- 
sume a differently-colored coat during different seasons of 
the year is transmitted, yet it probably ia so, as all shades 
of color are strongly inherited by the horse. Nor is this 
form of inheritance, as limited by season, more remarkable 
than inheritance as limited by age or sex. 

Inheritance as Limited hy Sex. — The equal transmis- 
sion of cliaraetcrs to botli sexes is the commonest form of 
inheritance, at least with those animals which do not pre- 
sent strongly-marked sexual differences, and indeed with 
many of these. But cliaracters are not rarely transferred 
exclusively to that sex, in which they first appearcth 
Ample evidence ori. this head has been advanced in my 
work on Variation under Domestication; but a few in- 
stances may here be given. There are breeds of the sheep 
and goat, in wliich the horns of the male differ greatly in 
shape from those of the female ; and these differences, ac- 
quired under domestication, are regularly transmitted to 

^ Novfe species Quadnipcduro e GUnum ordine,’ 177S, p. 7. Oti tho 
transmission of color by the horao, aoo H^ariation of Animals, etc., under 
Domestication/ vol. i. p. 21. Also toL ii. p. 71, for a gencra.1 discussion 
oa luhcrltaucc limited by Sex. 
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tlie stniie sex. With, tortoise-shell cats the females aloiiCj 
us a general nilOj are thus colorcdj the males being rusty- 
red, With most breeds of the fowl, the characters proper 
to each sex are transmitted to the same eex alone. So 
general is this form of transmission that it is an anomaly 
when we see in certain breeds variations transmitted equal- 
ly to both sexes. There are also certain sub-breeds of the 
fowl in which the males can hardly be distinguished from 
each otlicr, wdiile the females differ considerably in colon 
itli the pigeon the sexes of tlie parent-species do not 
differ in any external character; nevertheless in certain 
domesticated breeds tlie male ia differently colored from 
the female,^* The wattle in tlie English Carrier-pigeon 
and the crop in the Pouter arc more highly developed in 
tlie male than in the female ; and although these characters 
have been gained throiigli long-continued selection by man, 
the difference between the two sexes is ivholly due to the 
form of inheritance which has prevailed; for it has arisen, 
not from, but rather in opposition to, the wislies of the 
breeder. 

Jlost of onr domestic races have been formed by the 
accumulation of many slight variations ; and as some of 
the successive steps have been transmitted to one sex 
alone, and some to both sexes, we find in the different 
breeds of the same species all gradations between great 
sexual dissimilarity and complete similarity. Instances 
have already been given with the breeds of tlie fowl and 
pigeon; and under Nature analogous cases are of fre- 
quent occurrence. With animals under domestication, hut 
whether under Nature I will not venture to say, one sex 
may lose characters proper to it, and may thus come to 
resemble to a certain extent the opposite sox ; for in- 
stance, the males of some breeds of the fowl have lost 

Dr, Chapulsi, ^Le Pigeon Voyageur Belge^* 18G5, p, 87. Boltani 
ct Corbin, * Les Pigcon3 do VoUore/ etc., 1S24, p, 173. 
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tlieir masculicG plumes and hackles. On the other handj 
the diftercnccs hotween the sexes may be increased under 
domesticatioUj as with merino sheep, in which the ewes 
have lost their horns. Again, characters proper to one 
sex may suddenly appear in. the other sex ; as with those 
sub-breeds of the fowl in which the hens while young ac- 
quire spurs ; or, as in certain Polish siib-brceds, in which 
the females, as there is reason to believe, originally ac- 
quired a crest, and subsequently transferred it to the 
males. All these cases are intelligible on the liypothesis 
of pangenesis ; for they depend on the gemmules of certain 
units of the body, although present in both sexes, becoming 
thronerh the influence of domestication dormant in the one 
sex ; or, if naturally dormant, becoming developed. 

There is one difficult question which it will be conven- 
ient to defer to a future chapter; namely, wliether a cliar- 
acter, at first developed in both sexes, can be rendered 
through selection limited in its development to one sex 
alone. If, for instance, a breeder observed that some of 
his pigeons (in which species characters are usually trans- 
ferred in an equal degree to both sexes) varied into pale 
blue ; could he by long-continued Belection make a breed, 
in which the males alone should bo of this tint w^hilo the 
females remained unchanged ? I will here only say that 
this, though perhaps not impossible, would be extremely 
difiicult ; for the natural result of breeding from the pale- 
blue males would be to change his whole stock, including 
both sexes, into this tint. If, however, variations of the 
desired tint appeared, which were from the first limited 
in their devclojjment to the male sex, tlicre would not he 
tlie least difSculty in making a breed characterized by the 
two sexes being of a diflerent color, as indeed has been 
cflected with a Belgian breed, in ivhich the males alone 
are streaked with black. In a similar maimer, if any vari- 
ation appeared in a female pigeon, which was from the 
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first sexually limited in its clGvelofmient, it would be easy 
to make a breed with the females alone thus character- 
ized ; but if the variation was not thus originally limited, 
the process would be extremely diflicult, perhaps impos- 
sible. 

On the Relation between the period of Development of 
a Character and its transmission to one sex or to both 
sexes, — Why certain characters should be inherited by 
both sexes, and other characters by one sex alone, namely, 
by that sex in which the character first appeared, is in 
most cases quite untuown- Wc cannot even conjecture 
why with certain sub-breeds of the pigeon, black striae, 
ihougli transmitted through the female, should bo de- 
veloped iu the male alone, while every other character is 
equally transferred to both sexes. Why, again, with eats, 
the tortoise-shell color should, with rare exceptions, be 
developed in the female alone. The very same characters, 
such as deficient or supernumerary digits, color-blindness, 
etc,, may with mankind be inherited by tlic males alone 
of one family, and in another family by the females alone, 
though in both cases transmitted through the opposite as 
well as the same sex.^® Although we are thus ignorant, 
two rules often hold good, namely, that variations which 
first appear in either sex at a late period of life, tend to 
be developed in the same sex alone ; while variations 
which first appear early in life in either sex tend to be 
developed in both sexes* I am, however, far from sup- 
posing that this is the sole determining cause. As I have 
not elsewhere discussed this subject, and as it has an im- 
portant bearing on sexual selection, I must here enter 
into lengthy and somewhat intricate details. 

It is in itself probable that any character appearing at 

Kefcrcnceg are givcu in my * Variation of Auimals under Domesti- 
cation,^ voL ii, [>. 72 , 
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ail early age would tend to be inlieritcd equally by both 
sexes, for the sexes do not differ much in constitution, be- 
fore the power of reproduction is gained. On the other 
hand, after this power has been gained and the sexes have 
come to differ in constitution, the gemniules (if I may 
again use the language of paiigcnesis) which are cast oif 
from each yarying part in the one sex would be much 
more likely to possess the j^roper affinities for uniting 
with the tissues of the same sex, and thus becoming de- 
veloped, than with those of the opposite eex. 

I was first led to infer that a relation of this kind ex- 
ists, from the fact that whenever and in whatever manner 
the adult male has come to differ from the adult female, 
he differs in the same manner from the young of both 
sexes. The generality of this fixet is quite remarkable : it 
holds good 'With almost all mammals, birds, amphibians, 
’and fishes ; also with many crustaceans, spiders, and some 
few insects, namely, certain orthoptera and libellulai. In 
all these cases the variations, through the accumulation of 
wliich the male acquired Ids proper masculine characters, 
must have occurred at a somewhat late period of life; 
otherwise the young males xvould liave been similarly 
characterized ; and conformably with our rule, they are 
transmitted to and developed in the adult males alone, 
Wlien, on the other hand, the adult male closely resem- 
bles the young of both sexes (these, 'with rare exceptions, 
being alike), he generally resembles the adult female; 
and in most of these cases the variations througli which 
the young and old acquired their present characters, prob- 
ably occurred in conformity wdth our rule during youth. 
But there is here room for doubt, as characters are some- 
times transferred to the offspring at an earlier age than 
that at wliich they first appeared in the parents, so that 
tlic parents may have varied when adult, and have trans- 
■ feiTcd their characters to their offspring while young. 





2V8 



THE PrJNCirLES OF 



[Part II. 



There are, moreover, many animals, in ^vliich the two 
sexes closely resemble each other, and yet both differ 
from their young ; and here the characters of the adults 
must have been acquired late in life; nerertheless, these 
characters in apparent contradiction to our rule, are trans- 
ferred to both sexes. We must j^not, however, overlook 
the possihility or even probability of successive variations 
of the same nature sometimes occurring, under exposure 
to similar conditions, simultaneously in both sexes at a 
rather late period of life ; and in this case the variations 
would be transferred to the offspring of both sexes at a 
corresponding late age ; and there would be no real con- 
tradiction to our rule of the variations which occur late in 
life being transferred exclusively to the sex in which they 
first appeared. This latter rule seems to hold true more 
generally than the second rule, namely, that variations 
winch occur in either sex early in life tend to be trails* 
ferred to both sexes* As it was obviously impossible even 
to estimate in how large a number of eases throughout the 
animal kingdom these two propositions hold good, it oc- 
enrred to mo to investigate some striking or crucial ii> 
stances, and to rely on the result* 

An excelleut case for investigation is afforded by the 
Deer Family. In all the species, excepting one, the horns 
are developed in the male alone, though certainly trans- 
mitted through the female, and capable of occasional ab- 
normal development in her. In the reindeer, on the other 
hand, the female is provided wdth horns ; so that in this 
species, the horns ought, according to our rule, to appear 
early in life, long before the two sexes bad arrived at 
maturity and had come to differ much in constitution* In 
all the other species of deer the honis ought to appear 
later in life, leading to their dc’^ elopment in that sex 
alone, in which they first appeared in the pi'ogenitor of 
the whole Family. Now, in seven species, belonging to 
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distinct sections of the family and iidiabiting different 
regions, in which the stags alone bear horns, 1 find that 
the horns first appear at periods varying from nine months 
after birth in the roebuck to ten or twelve more months 
in the stags of the six other larger species.®* But with 
the reindeer tlie case is widely different, for as I hear from 
Prof. Xilsson, who kindly made special inquiries for me 
in Lapland, the horns appear in the young animals within 
four or five weeks after birth, and at the same time in 
both sexes. So that here we have a structure, developed 
at a most unusually early age in. one species of the family, 
and common to both sexes iu this one species. 

In several kinds of antelopes the males alone are pro- 
vided wdth horns, wdiile in the greater number both sexes 
Inxve horns, With respect to the period of development, 
Mr. Blyth informs me that there lived at one time in the 
Zoological Gardens a young koodoo strej^iceros)^ 

in which species the males alone are horned, and the 
young of a eloscly-alUed species, viz., the eland 
oreas)^ in wliich both sexes are horned. Now in strict 
conformity with our rule, in the young male koodoo, ah 
though arrived at the age of ten months, the horns were 
remarkably small considering the size ultimately attained 
by them: while in the young male eland, although only 
three months old, the horns were already very much larger 
than In the koodoo. It is also 'worth notice that in the 



I am much obliged to Miv Cupplea for having mado inquiries for 
me in regard to the Kocbuck and Red Deer of Scotland from Mr. liob- 
ertson, the experienced head-forester to the Marquis of Breadalbane. In 
regard to Fallow-deer, I am obliged to Mr. Ejton and others for ioforma- 
tion. For the Cerpus alces of North America, ace ^ Land and W ater,’ 1 S6S, 
pp. 221 and 254 j and for the O. Vif^^iniauun and Btron^yloceroa of the 
Hame coutinent, see J. D. Caton, in * Ottawa Acad, of Nat. Sc/ 18&8, p. 
13. For Cervm Mdi of Pegu, sec Lieut- Bcavan, ‘ Proc. Zoolog. Soc/ 
18G7, p. 762. 
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prong-liomett antelope, in AvhicU speeics the horns, tliougli 
])resciit ill both sexes, arc ahnost rudiincntary in the 
female, they do not appear until about five or six months 
after birth* With sheep, goats, and cattle, in >^hich the 
Iiorns are well developed in both sexes, though not quite 
equal in size, tliey can be felt, or even seen, at birth, or 
soon afterward.” Our rule, however, fails in regard to 
some breeds of sheep, for instance, merinos, in which the 
rams alone are homed ; for I cannot find on inquiry,^’' that 
the horns are developed later in life in this breed than in 
ordinary sheep In which both sexes are horned- But with 
domesticated slieep the presence or absence of horns is 
not a firmly-fixed character ; a certain proportion of the 
merino ewes bearing small horns, and some of the rams 
being hornless ; while with ordinary slieep hornless ewes 
are occasionally produced. 

In most of the species of the splendid family of the 
Pheasants, the males difler conspicuously from the females, 
and they acquire their ornaments at a rather late period of 
life. Tile eared pheasant {CrossoptUon auritum), how- 
ever, ofters a remarkable exception, for both sexes possess 

Antilocapra Americana. Owen, * Anatomy of Vertebrates/ voL 
ill p, C27. 

I Iiave been assured that the boras of the shcop in North Wales 
can always be felt, and are sometimes even an inch in length, at birth. 
W ith cattle Itouatt says (* Cattle,* 1834, p. 2^7) that the prominence of 
the frontal bono penetrates the cutis at birth, and that the horny matter 
is soon formed over it. 

I am greatly indebted to Prof Victor Carus for Laving made in- 
quiries for me, from the highest authorities, with respect to the merino 
sheep of Saxony. On the Guinea coast of Africa there is a breed of 
sheep in which, as with merinos, the rams alone bear horns ; and Mr. 
V jtiwood Readc informs me that in the one case observed, a young ram 
bora on February 10th first showed horns on March Cth, so that in this 
/nstance the developtnent of tbehoras occurred at a later period ofJik, 

conformably with our rule, than in the ^Velsh sheep, in which both sesea 
arc horned. 
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the fine caudal plumes, the large car-tufts and the crimson 
velvet about the head; and I find on inquiry in the Zo- 
ological Gardens that all these characters, in accordance 
with our rule, appear very early in life. The adult male 
can, however, be distinguished from the adult female l>y 
one character, namely, by the presence of spurs; and 
conformably with our rule, these do not begin to be de- 
veloped, as I am 'assured by Mr. Bartlett, before the age 
of six months, and even at this age, can hardly be dis- 
tinguished in the two sexes*®* The male and female 
Peacock differ conspicuously from each other in almost 
every part of their plumage, except in the elegant head- 
crest, which is common to both sexes ; and this is de- 
veloped very early in life, long before the other orna- 
ments which are confined to the male. TUq wild-duck 
offers an analogous ease, for the beautiful green speculum 
on the wings is common to botli sexes, though duller and 
somewhat smaller in the female, and it is developed early 
in life, while the curled taibfeathera and other ornaments 
peculiar to the male arc developed later.” Between sucli 

In the coraraoti peacock crisMus) the male alone possesses 

ppurs, while both sexea of Ihc Java peacock {P^ muUcm) offer the unu- 
sual case of being furnished with spurs. Hence I fully espcctcd that In 
the latter species they would have been developed earlier in life than in 
the common peacock \ but M, Uegt, of Amsterdaro, informs me that, 
with young birds of the previous year, belonging to both species, com- 
pared on April 23, there was no difference m the development of 
the spurs. The spurs, however, were as yet represented merely by slight 
knobs or elevations. I presume that I should have been informed if 
any difference in the rate of development. had subsequently been ob- 
served. 

In some other species of the Duck Family the speculum in the two 
sexes differs in a greater degree ; but I have not been able to discover 
whether its full development occurs later in life in the males of such spe- 
cies, than in the male of the common cluck, as ought to be the case ac- 
cording to our rule. With the allied 3fcrpi^ cucuUalu* we have, however, 
u case of this kind : the two sexes differ conspicuously in general pin- 
13 
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extreme cases of close sexual resemblance aiicl wide dls- 
similarity^ as those of tlie Crossoptilon and peacock, many 
intermediate ones could be given, in wbicli the characters 
follow in their order of development our two rules* 

As most insects emerge from their pupal state in a 
mature condition, it is doubtful wliether the period of de- 
velopment determines the transference of their characters 
to one or both sexes. But we do not know that the col- 
ored scales, for instance, in two species of butterflies, in 
one of which the sexes differ in color, while in the other 
they are alike, are developed at the same relative age in 
the cocoon, Xor do we know whether all the scales are 
simultaneously developed on the wings of the same spe- 
cies of butterfly, in which certaia colored marks are con- 
fined to one sex, while other marks are common to both 
sexes* A diflerence of this kmd in the period of develop- 
ment is not BO improbable as it may at first appear ; for, 
witli the Orthoptcra, which assume their adult state, not 
by a single metamorphosis, but by a succession of moults, 
the young males of some species at first resemble tiie fe- 
males, and acquire their distinctive masculine characters 
only during a later moult* Strictly analogous cases occur 
duriufj the successive moults of certain male crustaceans* 
We Lave as yet only considered the transference of 
characters, relatively to their period of development, w ith 
species in a natural state j Tve will now turn to domesti- 
cated aiiiraala; first touching on monstrosities and dis- 
eases. The presence of supernumerary digits, and the 

mage, and to a consitlerablo degree m the spec alum, which is pure white 
in the male and grayish-white in the female. Now the young males at 
first resemble, in all respects, the female, and bave a grayi&h-whtte spec* 
nlum, but this becomes pore white at an earlier age than that at which 
the adult male acquires his other more strongly -marked sesnal dificr- 
enccs in plmnagc: see Audubon, ‘ Omithologicul Biography,^ vob iiL 
1835, pp. 249, 250. 
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absence of certain, phalanges, must be determined at an 
early embryonic period— the tendency to profuse bleeding 
is at least congenital, as is probably color- blindness^ — yet 
these peculiarities, and other similar ones, are often limit* 
ed in their transmission to one sex ; so that the rule that 
cliaracters which are developed at an early period tend to 
be transmitted to both sexes, here wholly fails. But this 
rule, as before remarked, does not appear to be nearly so 
generally true as the converse proposition, namely, that 
characters which appear late in life in one sex are trans- 
mitted exclusively to the same sex/ From the fact of the 
above abnormal peculiarities becoming attached to one 
sex, long before the sexual functions are active, we may 
infer that tliere must be a difiFerence of some kind between 
the sexes at an extremely early age. With respect to 
sexually-limited diseases, we know too little of the period 
at wliich they originate, to draw any fair conclusion, 
Gont, however, seems to fall under our rule ; for it is gen- 
erally caused by intemperance after early youth, and is 
transmitted from the fatlier ‘to his sons in a much more ^ 
marked manner than to his daughters. 

In the various domestic breeds of sheep, goats, and 
cattle, the mules differ from their respective females in 
the shape or development of their horns, forehead, mane, 
dewlap, tail, and hump on the shoulders j and these pecu- 
liarities, in accordance with our rule, are not fully devel- 
oped until rather late in life. With dogs, the sexes do 
not differ, except that in certain breeds, especially in the 
Scotch deer-hound, the male is much larger and heavier 
than the female j and, as we shall see in a future chapter, 
the male goes on increasing in size to an unusually late 
period of life, which will account, according to our rule, 
for Ills increased size being transmitted to his male off 
spring alone. On the other hand, the tortoise-shell color 
of the hair, which is confined to female cats, is ciuite dis- 
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tincfc at birtli, and this case violates our rule. There is a 
breed of pigeons in which the males alone arc streaked 
with black, and the streaks can be detected even in the 
nestlings ; but they become more conspicuous at each suc- 
cessive moult, so that this case partly opposes and partly 
supports the rule. With the English Carrier and Pouter 
pigeon the full development of the wattle and the crop 
occurs rather late in life, and these characters, conform- 
ably with our rule, are transmitted in full perfection to 
the males alone. The following eases perhaps come with- 
, in the class previously alluded to, in which the two sexes 
have varied in the same manner at a rather late period of 
life, and have consequently transferred their new charac- 
ters to both sexes at a corresponding late period ; and if 
60, such cases are not opposed to our rule. Thus there 
are eub-breeds of the pigeon, described by Ncumcister,’® 
both sexes of whicli change color after moulting twice or 
thrice, as does likewise the Almond Tumbler ; neverthe- 
less these changes, though oceuning rather late in life, 
arc common to both sexes* One variety of the Canary-bird, 
namely, the London Prize, offers a nearly analogous case. 

AVith the breeds of the Fowl the inheritance of various 
characters by one sex or by both sexes seems generally 
determined by the period at which such characters are 
developed. Tims, in all the many breeds in which the 
adult male differs greatly in color from the female ami 
from the adult male parent-species, he differs from the 
young male, so that the newly-acquired characters must 
have appeared at a rather late period of life. On the 
other band, with most of the breeds in which the two 
sexes resemble each other, the young are colored in nearly 
the same manner as their parents, and this renders it probu- 

‘Daa Ganze der Taubenzucht,' 183Yj 9. 21, 24* For the case of the 
etreaked pigeons, see Dr. Chapiiia, ^Lc Pigeon Voyageur Rolgo,’ 18C5, 
p. 87 
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ble tljat tlieir colors first appeared early in life. Wc have 
instances of tliis fact in all black and wlilte breedSj in 
which the young and old of both sexes are alike i nor can 
it be maintained that there is something peculiar in a 
black or white plumage, leading to its transference to 
both sexes ; for the males alone of many natural sj>ecies 
are either black or white, the females being very differ* 
ently colored. With the so-called Cuckoo sub-breeds of 
the fowl, in which the feathers are transversely pencilled 
■with dark stripes, both sexes and the chickens arc colored 
in nearly the same manner. The laced plumage of tlic 
Sebright bantam is the same in both sexes, and in the * 
chickens the feathers are tipped with black, which makes 
a near approach to lacing. Spangled llamburgs, however, 
offer a partial exception, for the two sexes, though not 
quite alike, resemble each otlicr more closely than do the 
sexes of the aboriginal parent-species, yet they acquire 
their characteristic plumage late in life, for the chickens 
are distinctly peucilled. Turning to other characters be- 
sides color; the males alone of the ■wild parent-spccies and 
of most domestic breeds possess a fairly well-developed 
comb, but in the young of the Spanish fowl it is largely 
developed at a very early age, and apparently in conse- 
quence of this it is of unusual size in the adult females. 

In the Game breeds pugnacity is developed at a wonder- 
fully early age, of which curious proofs could be given j 
and this character is transmitted to both sexes, bo tliat 
the hens, from their extreme pugnacity, are now generally 
exhibited in separate pens. With the Polish breeds the 
bony protuberance of the skull which supports the crest is 
partially developed even before the chickens are hatched, 
and the crest itself soon begins to grow, though at first 
feebly ; ” and in this breed a great bony protuberance 

For full particulars and references on all these points respecting 
tlic several breeds of the Fowl, see * Vuriatiun of Animals and Plunts mi- 
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and an immense crest cliaracterize the adults of both 
sexes. 

Final! yj from wliat we have now seen of the relation 
which exists in many natural species and domesticated 
races, between the period of the development of their 
characters and the manner of their transmission — for ex- 
ample, the striking fact of the early growth of the horns 
in tlie reindeer, in which both sexes have horns, in com- 
parison with their much later growth in the other species 
in which the male alone bears horns— we may conclude 
that one cause, though not the sole cause, of characters 
being exclusively inherited by one sex, is their develop' 
ment at a late age* And secondly, that one, though ap- 
jjarently a less efficient, cause of characters being in* 
herited by both sexes is their development at an early 
age, while tlie sexes differ but little in constitution* It 
appears, however, that some difference must exist between 
the sexes even during an early embryonic period, for char- 
acters developed at tliis age not rarely become attached 
to one sex* 

Su7nmarf/ ami concluding remarks , — From the fore- 
going discussion on the various laws of inheritance, we 
learn that characters often or even generally tend to be- 
come developed in the same sex, at the same age, and pe- 
riodically at the same season of the year, in which they 
first appeared in the parents. But these law's, from un- 
known causes, arc very liable to change* Hence the suc- 
cessive steps in the modification of a species might readily 
be transmitted in different ways j some of the steps being 
transmitted to one sex, and some to both ^ some to the 
oSspring at one age, and some at all ages. Kot only are 

der Domestication/ vol, h pp. 260, 2615. In regard to the higher ani- 
mals, the sexual differcncca which have arisen under domestication are 
described in the same work under the head of each species. 
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tlie laws of inheritance extremely complex, but m arc the 
causes >vliidi induce and govern variabilityi The varia- 
tious thus caused are preserved and aecunmlated by sexual 
selection, which is in itself an extremely complex affix! r, 
depending, as it does, on ardor in love, courage, and the 
rivalry of the males, and on the powers of perception, 
taste, and will, of the female* Sexual sek^ction will also 
be dominated by natural selection for the general welfare 
of the species* Hence the manner in which the individu- 
als of either sex or of both sexes arc afiected through 
sexual selection cannot fail to be complex in tlie Iiighest 
degree* 

Wijcn variations occur late in life in one sex, and are 
transmitted to the same sex at the same age, the other sex 
and the young are necessarily left unmodified. WJien 
they occur late in life, but are transmitted to both sexes 
at the same age, the young alone arc left unmodified. 
Variations, however, may occur at any period of life in 
one sex or in both, and be transmitted to both sexes at 
all ages, and then all the individuals of the species will 
be similarly niodified. In the following chaptei's it will 
be seen that all these cases frequently occur under nature. 

Sexual selection can never act on any animal while 
young, before the age for reproduction haa arrived. From 
the great eagerness of the male it lias generally acted on 
this sex and not on the females. The males have thus be- 
come provided with weapons for fighting with their rivals, 
or with organs for discovering and securely holding the 
female, or for exciting and charming her. When the sexes 
differ in these respects, it is also, as we have seen, an ex- 
tremely general law that the adult male differs more or 
less from the young male ; and we may conclude from this 
fact that the success! vc variations, by whicli the adult 
male became modified, cannot have occurred much before 
the age for reproduction, llovv, then, arc we to account 
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for this general and romarkahlc coincidence, between tlic 
period of variability and that of sexual selection — princi- 
ples which arc quite iiidependent of each other? I thmk 
we can see the cause: it is not that the males Lave never 
varied at an early age, but that such variations have com- 
monly hecn lost, while those occurring at a later age have 
been preserved. 

AU animals produce more offspring than can survive 
to maturity ; and we liave every reason to believe tliat 
death falls heavily on the weak and inexperienced young. 
If, then, a certain proportion of the offspring were to vary 
at birth or soon afterward, in some manner which at this 
age Avas of no service to them, the chance of the preser- 
vation of such A^ariations Avould be small. We have good 
evidence under domestication how soon variations of all 
kinds arc lost, if not selected. But variations AA^hich oc- 
curred at or near maturity, and which Avere of immediate 
service to either sex, Avould probably be preserved; as 
Avould similar A^ariations occurring at an earlier period in 
any individuals Avhich happened to survive. As this prin- 
ciple has an important bearing on sexual selection, it may 
be advisable to give an imaginary illustration, Wc Avill 
take a pair of animals, neither very fertile nor the reverse, 
and assume that after arriving at maturity they live on an 
average for five years, producing each year five young* 
They Avould thus produce 25 offspring ; and it w^ould not, 
I tliink, be an unfair estimate to assume that 18 or 20 out 
of the 25 Avoiild perish before maturity, while still young 
and inexperienced ; the remaining seven or five sufficing 
to keep up the stock of mature individuals. If so, Ave can 
sec that variations Avhich occurred during youth, for in- 
stance, in brightness, and which w^ere riot of the least ser- 
vice to the young, would run a good chance of being 
utterly lost. While similar A^ariations, Avhich occumng 
at or near maturity in the comparatiAxly few iudiAuduals 
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surviving to this ago, anti which immediately gave an ad- 
vantage to certain males, by rendering them more attrac- 
tive to the females, would be likely to be preserved. Ko 
doubt some of the variations in brightness wdiich occurred 
at an earlier age would by chance he preserved, and 
eventually give to the male the same advantage aa those 
which appcai^cd later ; and this will account for the young 
males commonly partaking to a certain extent (as may be 
observed wdth many birds) of the bright colei's of their 
adult male parents. If only a few of the snccossive varia- 
tions in brightness ’were to occur at a late age, the adult 
male ’would be only a little brighter than the young male; 
and such cases are common. 

In this illustration I have assumed that the young 
varied in a manner Avhich wms of no service to them ; but 
many cliaracters proper to the adult male "would be actu- 
ally injurious to the young — as bright colors from making 
them conspicuous, or horns of large size from expending 
much vital force. Such variations in the young would 
promptly be eliminated through natural selection. With 
the adult and experienced males, on the other liand, the 
advantage thus derived in their rivalry wdth other males 
w ould often more than counterbalance exposure to some 
degree of danger. Thus we can understand how it is that 
variations w hich must originally have appeared rather late 
ill life have alone or In chief part been preserved for the 
development of secondary sexual cliaractcrs ; and the re- 
markable coincidence between the periods of variability 
and of sexual selection is intelligible* 

As variations w hich give to the male an advantage in 
fighting w-ith other males, or in finding, securing, or charm- 
ing the female, would be of no nso to the female, they wdll 
not have been prcserv^cd.in this sex either during youth or 
maturity. Consequently such variations would he ex- 
tremely liable to be lost ; and the female, as far as these 
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diaracicrs are concerned, would be left unmodiGed, except- 
ing ill so far as she may have received them by transference 
from the male. No doubt if the female varied and trans- 
ferred serviceable characters to her male offspring, these 
would be favored through sexual selection ; and then both 
sexes would thus far he modlGed in the same manner* But 
I shall hereafter have to recur to these more intricate con- 
tingencies. 

In the following chapters, I shall treat of the secondary 
sexual charactera iu aniraala of all classes, and shall en- 
deavor in each case to apply the principles explained in 
the present chapter* The lowest classes will detain ua for 
a very short time, hut the higher animals, especially birds, 
must be treated at considerable length. It should be borne 
in mind that, for reasons already assigned, I intend to give 
only a few illustrative instances of the innumerable struct- 
ures by the aid of which the male finds the female, or, 
when found, holds her* On the other hand, all structures 
and instincts by wliich the male conquers other males, 
and by which he allures or excites the female, will he fully 
discussed, as these are in many ways the most interesting* 



^^upplement 07 i the proportional numherQ of the tico sexes 
in animals idonghig to various classes^ 

As no one, as far as I can discover, has paid attention 
to the relative numbers of the two sexes throuerhout the 

o 

animal kingdom, I will here give such materials as I have 
been able to collect, although they are extremely imper- 
fect. They consist iu only a few instances of actual enu- 
meration, and the numbers are not very large* As the 
proportions are known with certainty on a large scale in 
the case of man alone, I will first give them, as a standard 
of comparison. 
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J/tin. — In England during ten yeura (from 1857 to 
I860) 707,120 children on an annnal average liave been 
horn alive, in. the proportion of 104,5 males to 100 fe- 
males. But in 1857 the male births throughout England 
were as 105.2, and 18G5 as 104,0 to 100, Looking to 
separate districts, in Buckinghamshire (where on an aver- 
age 6,000 children are annually born) the mean propor- 
tion of male to female births, during the whole period of 
the above ten years, was as 102.8 to 100 ; while in North 
Wales (where the average annual births are 12,873) it was 
as high as 106*2 to 100, Taking a still smaller district, 
viz,, Rutlandshire (where the annual births average only 
739), in 1804 the male births were as 114,6, and in 1862 as 
97,0 to 100 ; but even in this small district the average of 
the 7,385 births during the whole ten years was as 104.5 
to 100 } that is, in the same ratio as throughout England. 
The proportions are sometimes slightly disturbed by un- 
known causes ; thus Prof, Faye states that “ in some dis* 
tricts of Norway there has been during a decennial period 
a steady deficiency of boys, while in others the opposite 
condition lias existed.” In France during forty*four yi?ars 
the male to the female births have been as 106.2 to 100 ; 
but during this period it has occurred five times in one de- 
partment, and six times in another, that the female births 
have exceeded the males. In Russia the average propor- 
tion is as high as 108,9 to 100.®* It is a singular fact that 
with Jews the proportion of male births is decidedly larger 
than with Christians ; thus in Prussia the proportion is as 
113, in Breslau as 114, and in Livonia as 120 to 100; the 
Christian births in these countries being the same as usual, 

‘TweTitj-nintli ADutial Report of the Registrar-Gcneriil for 1SG6.* 
In this report (p, xU) a special decennial table h given. 

^ For Norway imd Russia, see abstract of Prof, Payees researches In 
‘British and Foreign Modico*Chirurg. Review,’ April, 1867| pp. 343, 345, 
For France^ the ‘ Annuaire pour I’An 1867/ p. 213. 
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for instance j in Livonia as 104 to 100 *®* It is a still more 
singular fact that in different nations, under different con- 
ditions and climates, in Naples, Prussia, Westphalia, 
France, and England, the excess of male over female 
hirtlis is leas when they are illegitimate than when lcgiti-» 
mate.®® 

In various parts of Europe, according to Prof. Faye 
and other authors, a still greater preponderance of males 
would be met with, if death stnick both sexes in equal 
proportion in the womb and during births But the fact 
is that, for every 100 b till-bom females, we have in sev- 
eral countries from 134.6 to 144.9 stiU-bom males*’® More- 

m 

over during the first four or five years of life more male 
children die than females ; for example, in England, dur- 
ing the first year, 120 hoys die for every 100 girls — a pro- 
portion which in France is still more unfavorable,” As 
a consequence of this excess in the deatli-rate of male 
cliildrCD, and of the exposure of men when adult to vari- 
ous dangers, and of their tendency to emigrate, the fe- 
males in all old-settled countries, wLere statistical records 
have been kept,” are found to preponderate considerably 
over the males. 

^ In r^ard to tlie Jews, acc M. Tburj, *La Loi de Protluction des! 
Sc?ce,V 1SG3, p. 25* 

Babba^-e, ' Edinbnrgli Journal of Science^' vol i. p. 8S ; also 
p* OO, OQ still-born children* On il logit Imate children in England, bcc 
‘R eport of Registrar-General for 18G6/ p. xv, 

‘ British and Foreign Medico-Chirarg* Review/ April, 18G7, p* S13. 
Di, Stark also remarks (‘Tenth Annual Report of Birtlia, Deaths, etc*, in 
hcotlaud, 18G7, p, xxviii.) that “these examples may suffice to show that, 
at almost every stage of life, the males in Scotland have a greater liabil- 
ity to death and a higher death-rate than the females* The fact, how- 
ever, of thig peeuliarity being most strongly developed at that infantile 
period of life l;^hen the dress, food, and general trcatnient of both sexes 
are alike, seems to prove that the higher male death*rate ia an impressed, 
natural, and constitutional peculiarity due to sex alone.’^ 

^ W ith the savage Guaranya of Paraguay, according to the accurate 
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It lias often been supposed that the relative ages of 
the parents determine the sex of the offspring j and Prof. 
Lcnekart” has advanced what ho considers sufficient evi- 
dence, with respect to man and certain domesticated anb 
nials, to show that this is one important factor in the 
result. So, again, the period of impregnation has been 
thought to be the efficient cause ; but recent observations 
discountenance this belief* Again, with mankind polyg- 
amy has been supposed to lead to the birth of a greater ’ 
proportion of female infants ; but Dr* J* Campbell** care- 
fully attended to this subject in the harems of Siam, and 
he concludes that the proportion’ of male to female births 
is the same as from monogamous unions. Hardly any 
animal has been rendered so highly polygamous as our 
English race-horses, and we shall immediately see that 
their male and female offspring are almost exactly equal 
in number* 

Horses. — Kr. Tegetmeier has been so kind as to tabulate for 
me from the ‘Bacing Calendar’ tlie births of race-horses during 
a period of twenty-one years, viz,, from 184C to 1867 ; 1849 being 
omitted, as no returns were that year published. The total birtlis 
have been 25,500/*^ consisting of 12,765 males and 12,797 femalesj 
or in the proportion of 99*7 males to 100 females. As these nmii- 

Azani (‘Voyages dans rAm4rliiue tnerid.,’ tom. ii. 1809, pp. 60, 179), 
ihe women in proportion to the mea are aa 14 to 13. 

Leuckart (In Wagoer, * Huudwtirterbuch dcr Phys/ B. iv, 1853, s. 

774). 

Anthropological Review, April, ] 870, p. cviii 

During the last eleven years a record has been kept of the number 
of mares which have proved barren or prematurely slipped their foals ; 
and it deserves notice, as showing how infertile these bighly-nurtured 
and rather closelv^interbrcd animals have become, that not far from one- 
third of the mares failed to produce living foals* Thus, during 16G6, 809 
male colts and 816 female colts were born, and 713 mares failed to pro- 
duce offspring. During 1807, 836 males and 902 females were bom, and 
79-1 mares failed. 
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Ijers ave tolerably large^ and as they arc drawn Irom all parts of 
England, during several years, we may wdth mtieli confidence 
conclude that with the domestic horse, or at least witli the race- 
horso, the two sexes are produced in almost equal numbers. The 
fluctuations m the proportions during successive years are closely 
like those which occur with mankind, when a small and thinly- 
populated area is considered: thus in 1856 tho male horses were 
as 107.1, and in 18G7 as only 92.0 to XOO females* In tho tabu* 
lated returns, tho proportions vary in cycles, for the males ex- 
ceeded the females during six suceessive years; and the females 
exceeded tho males during two periods each of four years : this, 
however, may be accidental ; at least I can detect nothing of the 
kind with man m tho decennial table in the Registrar’s Report for 
ISGfl. I may add that certain mares, and this liolds good with 
certain cows and with women, tend to produce more of one sex 
than of the other; Mr. Wright, of Yeldorsloy llouso, informs me 
tlifit one of his Arab marcs, though put seven times to different 
horses, produced seven fillies. 

i)<?t 7 s.™l>unug a period of twelve years, from 1857 to 1808, 
the births of a large number of greyhounds, throughout England, 
have been sent to tho ‘ITcld^ newspaper; and I am again in- 
debted to Mr. Tegetmeier for carefully tabulating the results. 
The recorded births have been 6,878, consisting of 8,605 males 
and 3,273 females, that is, in tho proportion of 110.1 males to 100 
females. The greatest fluctuations occurred in 18G4, when the 
proportion was as 95.3 males, and in 18G7, as 116.3 males to IDO 
females. The above average proportion of 110.1 to 100 is prob- 
ably nearly correct in the ease of the greyhound, but whether it 
would hold with other domesticated breeds is in some degree 
douhtful. Mr. Oupplos has inquired from several great breeders 
of dogs, and finds that all without exception believe that females 
are produced in excess ; he suggests that this belief may have 
aj'ison from females being less valued and the consequent diaa^>- 
pointinent producing a stronger impression on the mind, 

She^p * — The sexes of sheep are not ascertained by agricultur- 
ists uutil several months after birth, at tho period when the males 
are castrated ; so that the following returns do not give the pro- 
portions at birth. Moreover, I find that several great breeders 
in Scotland, who annually raise some thousand sheep, are firmly 
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convinced tliat a larger proportion of males tlinn of feinalcs die 
during the first one or two years; therefore the proportion of 
males would bo somewhat greater at birth than at the age of cas- 
tration, This is a remarkable coincidence with what occurs, as 
w'e have seen, with mankind, and both cases probably depend on 
some common cause, I have received rettirna from four gentle- 
men in England who have bred lowland sheep, chiefly Leicester®, 
during the last ten or sixteen years ; they amount altogether to 
8,905 births, consisting of 4:, 407 males and 4,558 females ; that is, 
in tiio proportion of 9G.7 males to 100 females, "ffith respect to 
Cheviot and hlack-faccd sheep bred in Scotland, I have received 
returns from six breeders, two of them on a large scale, chiefly 
for the years 186T-18G9, but some of the returns extending back 
to 1862, The total number recorded, amounts to 50,085, consist- 
ing of 25,071 males and 25,014 females, or in the proportion of 
07,9 males to 100 females. If we take the English and Scotch 
returns togetlicr, the total number amounts to 59,050, consisting 
of 29,478 males and 30,173 females, or as 97,7 to 100. So that 
witli sheep at the age of castration the females are certainly in 
excess of the males; hut whether this would hold good at birth 
is doubtful, owdng to tlie greater liability in the males to early 
dcath.^^ 

Of Cattle I have received returns from nine gentlemen of 982 
births, too few to he trusted; these consisted of 477 bull-calves 
and 505 cow-calvcs; i. o., in the proportion of 94.4 males to 100 
females. The Rev, W. D. Eox mforins me that in 18G7 out of 34 
calves horn on a farm in Dcrbysliire only one was a hull, Mr. 
Harrison Weir writes to mo that he has inquired from several 
breeders of /%?, and most of them estimate the male to the fe- 
male births as about 7 to G. Tl[is same gentleman has bred Eah- 
MU for many years, and has noticed that a far greater number of 
bucks are produced than docs. 

I am much intlcbted to Mr, Cupplcs for having procured for me the 
above returns from Scotland, as well as some of the following relams on 
cattle. Mr. R. Elliot, of Laighwood, first called my attention to tiio 
premature deaths of the males — a statement subsequently confirmed by 
Mr. Aitebison and others. To this latter gentleman, and to Mr, Payan, 
I owe my thanks for the larger returns on sheep. 
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Of inamnmlia in a state of nature I have been ahie to learn 
very little. In regard to the coraTnon rat, I have received con- 
flicting statements. Mr. R. Elliot^ of Lai gh wood, informs me that 
a rat-catcher assured him that he had always found the males in 
great excess, even with the young in the nest. In consequence 
of this, Mr. Elliot himself subsequently examined some hundred 
old ones, and found the statement true* Mr, F. Bnckland has 
bred a large number of white rats, and he also believes that the 
males greatly exceed the females. In regard to Moles, it is said 
that “ the males are much more numerous than the females : 

* I 

and as the catching of these animals is a special occupation, the 
statement may perhaps be trusted. Sir A. Smith, in describing 
an antelope of South Africa** elUpsi^rr/mnii^yj remarks, 

that in the herds of this and other species, the males are few in 
Buinbcr compared with the females : the natives believe that they 
are bom in tliis proportion ; others believe that the youuger males 
are expelled from the herds, and Sir A. Smith says, that though 
he lias himself never seen herds consisting of young males alone, 
others aflirm that this does occur. It appears probable that the 
young males, when expelled from the herd, would be likely to fall 
a prey to the many beasts of prey of the country. 



BIRDS. 

respect to the Fowl^ I liave received only one account, 
namely, that out of 1,001 dnekena of a highly-bred stock of Co- 
chins, reared during eight years by Mr. Stretch, 48T proved males 
and 514 females: i. e., as 94.7 to 100. In regard to domestic pig- 
eons there IS good evidence that the males are produced in excess, 
or that their lives are longer ; for these birds invariably pair, and 
single males, as Mr. Tegetmeier iufonns me, can alway bo pur- 
chased cheaper than females. Usually the two birds reared from 
tlie two eggs laid in the same nest consist of a male and female; 
but Mr. ITamson TV^cir, who has been so largo a breeder, says that 
he has often bred two cocks from the Bame nest-, and seldom two 
liens; moreover, the hen is generally the weaker of the two, and 
more liable to perish. 

Bell, * History of Uritish Quadrupeds,’ p. 100. 

** ‘ Illustrations of the Zoology of South Africa,’ 1849, pi. 29. . 
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AVith roapcct to birdii in a atate of nature, Jtr, Gould and 
others ** are convinced that the males are generally the more 
numerous; and as the young males of many species resemble the 
females, tho hitter would naturally appear to ho the most numer- 
ous, Largo numbers of pheasants are reared by Mr. Baker, of 
Leadenhall, from eggs laid by wild birds, and he informa Mr, Jen- 
ner Weir that four or five males to one female are generally pro- 
diiced. An experienced observer remarks that in Scandinavia 
the broods of the capercailzie and black-cock contain more males 
than females ; and that w ith the Dal-ripa (a kind of ptarmigan) 
more males than females attend the or places of courtship ; 
but this latter circurastancp is accounted for by some observers 
by a greater number of hen-birds being kfiled by vermin. From 
various facts given by AVhite of Selboume,** it seems clear that tho 
males of tlie partridge must be in considerable excess in tho south 
of England ; and I liave been assured that this is the case in Scot- 
land. Mr. AVcir, on inquiring from the dealers who receive at 
certain seasons large numbers of ruffs (MacJictes pugnax)^ was told 
that the males are much the moat nmneroua. This same natural- 
ist has also inquired for mo from tho bird-catchers, who annually 
catch an astonishing number of various small species alive for tho 
London market, and he was unhesitatingly answered by an old 
and trustworthy man, that w ith the chaflinch the males aro in 
large excess ; he thought as high aa 3 males to 1 female, or at 
least os high as 5 to 3/^ The males of the blackbird, lie likewise 
maintained, were by far tho most numerous, whether caught by 
traps or by netting at night. These statements may apparently 
bo trusted, because tho same man said that tho sexes are about 
equal with the lark, tho twite (Linaria m^ntana)^ and goldfinch. 

** Brehm Illust. Tliierlcben/ B. iv. b. 990) comes to the same con- 
clusion. 

^ On the authority of L. Lloyd, ‘Game Birds of Sweden,’ 18G7, pp. 
12, 132. 

‘ Nat. Uist. of Selbourne,’ letter xxix. edit, of 1825, vol. I p. 139. 

Mr, Jenuer Weir received similar information, on makhig inquiries 
during the fuUowing year. To show the number of chalfiucbes caught, I 
may mention that in 1869 there was a match between two expertg ; and 
one man caught in a day 62, and another 40, male chafliriebes. The 
greatest number ever caught by one man in a single day was 70. 
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Oil tliO other hand, he is certain that with the common iinaet, the 
fomnlcs preponderate greatly, but nne^tu ally during dilierent years; 
during some years he haa found the females to the males as four 
to one* It should, however, he borne in mind, that the cljicf sea* 
son for catching birds does not begin till September, so that witii 
some species partial migrations may have begun, and the fiocks 
at this period often consist of hens alone. Mr* Salvin paid par- 
ticular attention to tlio sexes of the humming-birds in Central 
America, and he is convinced that with most of the specieg the 
males are in excess; thus, one year he procured 204 specimens 
belonging to ten species, and these consisted of males and of 
38 females, With two other species the females were in excess i 
hut the proportions apparently vary either during different sea- 
sons or in different localities; for on one occasion the males of 
Camjpylopterm liemilexicurus were to the females as five to two, 
and on another occasion in exactly the reversed ratio* As hear- 
ing on this latter point, I may add that Mr. Powys found in Corfu 
and Epirus the sexes of the chaffinch keeping apart, and “ the fe- 
males by far the most numerous ; wlulo in Palestino Mr, Tris- 
tram found the male flocks appearing greatly to exceed the fe- 
male iu number*’’ ** Ho again with the Quucalns major ^ Mr. G. 
Taylor says that in Florida there were “ very few femrdes in 
proportion to the males,” while in Honduras the proportion was 
the other way, the species there having the character of a po- 
lygamist 

FlStL 

With fish the yiroportioiial numbers of the sexes can bo ascer- 
tained only by catching them in the adult or nearly adult state ; 
and there are many difficulties in arriving at any just conclusion/^ 
Infertile females might readily bo mistaken for males, as Dr* Gun- 
ther has remarked to me in regard to trout* With some species 

* Ibis,^ vol ii. p. 260, as quoted in Gould’s * Trochilida?,’ 1861, p. 52, 
For the foregoing proportious, I am mdebted to Mr. Salvin for a table of 
his results. 

‘Ibis,’ 1860, p. 1S7; and 1867, p. S69 
“ 'Ibis,’ 1362, p. 137. 

Lcuc kart quotes Bloch (Wagucr, 'Ilandwortcrbueh dor PLys.’ 11, 
iv. 1853, a, 775), that with fish there are twice as xaauy males ns females. 
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the mules arc believed to dio soon after fcrtil]7.hig the ova* ^Vith 
many species the males arc of much smaller size tlian the females, 
so that a largo number of males would escape from the same net 
by Avhich tho females were caught* M* Corbonnier,^* who Las 
especially attended to the natural history of tho pike {Esox lueim) 
states that many males, owing to their small size, are devoured by 
the larger females; and he believes that the males of almost all 
tish are exposed from the same cause to greater danger than the 
females. Nevertheless, in tho few cases m which the proportional 
numbers have been actually observed, the males appear to bo 
largely in excess. Thus, Mr* E* Buist, the superintendent of the 
Stormontlield experiments, says that in I860, out of YO salmon 
first hinded for the purpose of obtaining the ova, upward of 60 
were males. In 1807 he again calls attention to the vast disx>ro- 
i>ortion of the males to tho females. *Wo had at the outset at 
leivst ten males to ono female.’^ Afterward sufficient females for 
obtaining ova were procured. He adds, ‘^Brom the great proi^or- 
tion of the males, they are constantly fighting and tearing each 
other on the spawning-beds.” This disproportion, no doubt, 
can be accounted for in part, but whether wdiolly is very doubtful, 
by the males ascending tho rivers before the females* Mr. F* 
Buckland remarks in regard to trout, that “it is a curious fact 
that the males preponderate very largely in number over tho fe- 
males. It invariably happens that when the first rush of fish is 
made to the net, there will he at least seven or eight males to one 
female found captive. I cannot quite account for this; either the 
males are more numerous than the females, or the latter seek 
safety by concealment rather than flight.” lie then adds that, by 
carefully searching the banks, sufficient females for obtaining ova 
can be found. Mr. IT* Lee informs me that out of 212 trout, 
taken for this purpose in Lord Portsmouth’s park, 150 were males 
and 62 females* 

With the Cyprinida) tho males likewise seem to be in excess; 
but several members of this family, viz., tho carp, tench, bream, 

Quoted in the ‘Fanner/ March IS, 16G9, p. 369. 

“ ‘ The Stormontfidd Piscieultural Eiijcrituciits,’ 1806, p. 23. The 
‘Field’ newspaper, June 29, 1867. 

‘Laud aud AVuter,’ 1868, p. 41. 
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and appear regularly to follow the practice^ rare in the 

animal kingdom, of polyandry; for tlie female while Bpawning is 
always attended hy two inaleSi, one on each side, and in the case 
of the bream by three or four males. This fact is so well known, 
that it is always recommended to stock a pond with two male 
tenches to one female, or at least with three males to two females, 
AVith the minnow, an excellent observer states that on the spawn- 
ing-beds the males are ten times as numerous as the females; 
when a female comes among the males, ** she is immediately 
pressed closely by a male on each side ; and when they have been 
in that situation for a time, are superseded by other two males.” 

INSECTS. 

In this class, the Lopidoptera alone afford the means of judg- 
ing of the proportional numbers of the sexes ; for they have been 
collected with special care by many good observers, anil have 
been largely bred from the egg or caterpillar state. I had hoped 
that some breeders of silk-moths might have kept an exact record, 
but after writing to France and Italy, and consulting various 
treatises, I cannot find that tbis has ever been done. The gen- 
eral opinion appears to be that the sexes are nearly equal, bat 
in Italy, as I hear from Prof, Oanestrini, many breeders are 
convinced that the females aro produced in excess. The same 
naturalist, however, informs mo, that in tlic two yearly broods 
of the Ailantcg silk-moth cf/nthia}^ the males greatly 

preponderate in the first, while in the second the two sexes are 
nearly equal, or the females rather in excess. 

In regard to Butterflies in a state of nature, severnl observers 
have been much struck by the apparently enormous preponder- 
ance of the malcs.^* Thus Mr, Bates, in speaking of tho species, 

“ Yarrell, ‘Hist. British Fishes,' vol L 163G, p. 307; on the Ct/prinm 
tarpioj p, 331 ; on the Thica p. 331 ; on the Abrotmis bmma, p. 

336* Bue, for tlie inmnow (^Lcuciscus ‘ Loudon's Mag. of Nat* 

llUt.' vol. T* 1832, p. 682. 

Lcuckart quotes Mcincckc (AYagncr, ‘Ilaiidwijrterbuch der Phys.' 
Ik iv. ISS3, a. 7t5) tbiit with Butterflies the males aro three or fom 
times as numerous as the females. 

‘ The Naturalist on the Ainasous,' vol. ii. 1863, pp. 228, 317, 
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HO !e^s tlmn about a liundrcd in niimberj which inhabit the 
Upper Amazons, says that the males are much more nuraoroua 
than the females, even in tlio proportion of a hundred to one. 
In INorth America, Edwards, who had great experience, esti- 
mates in the genus Papilio the males to the females as four to 
one ; and Kr* ’W^alsh, who informed me of this statement, says 
that with P* turnup this is certainly the case* In South Africa, 
Mr, R. Trimen found the males in excess in nineteen species;^® 
and in one of these, which swarms in open places, he estimated 
the number of males as fifty to one female- With another spe- 
cies, in which the males are numerous in certain localities, he 
collected during seven years only five females. In the island of 
Bourbon, If. Maillard states that the males of one species of 
Papilio are twenty times as numerous as the females.'"* Mr* 
Trimen informs me that as far as he has himself seen, or heard 
from others, it is rare for the females of any butterfly to exceed 
in number the males ; hut this is perliaps the case with three 
Sonth African species. Mr. 1^Yallace*“ states that the females of 
Or?iith<tptera ermus^ in the Malay archipelago, are more common 
and more easily caught than the males ; hut this is a rare biittcr- 
ily. I may here add, that in TTyperythra, a genus of moths, 
Guen6o says, that from four to five females are sent in collections 
from India for one male, 

When this subject of the proportional numbers of the sexes 
of insects was brought before the Entomological Society,*' it w as 
generally admitted that the males of most Lepidoptera, in the 
adult or imago state, are caught in greater numhera than tho 
females ; but this fact was attributed by various observers to tho 
more retiring habits of tho females, and to the males emerging 
earlier from tho cocoon. This latter circumstance is well know n 
to occur with most Lepidoptera, as well as with other insects. 
So that, as M, Persoimat remarks, the males of the domesticated 
Bomhyx yama-mai are lost at the beginning of tho season, and 

^ Four of these cases are given by Mr. Trimcii in his 'Bhopalocera 
Afric® Auatvalis.’ 

Quoted by Trimcn, ^ Transact. Eiit. Soc,' vol v, part iv. 18G6, p 

330 . 

“ ^ Transact. Linn. Soc.’ vol. xxv. p. 3^. 

*' * Pi’OC. Erilomolog. See/ Feb. 17, 1308, 
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tlio females at the cutl, from the want of I cannot, how- 

ever, persuade myself that those causes suffiee to csplaijn tlic great 
excess of males in the cases, above given, of butterflies which are 
extremely common in their native countries* Mr. Stainton, who 
1ms paid such close attention during many years to the smaller 
moths, informs mo that when ho collected them in tho imago 
state, he thought that the males were ten times as numerous as 
the females, but that, since ho has reared them on a large scale 
from the caterpillar state, he is convinced that the females are 
tlm most numerous* Several entomologists concur in this view, 
Mr, Douhleday, however, and some others, take an opposite view, 
and are convinced that they have reared from the egg and cater- 
pillar states a larger proportion of males than of females. 

Besides the more active liabits of the males, their earlier 
emergence from the cocoon, and their frequenting in some cases 
more open stations, other causes may he assigned for an apparent 
or real difference in the proportional numbers of the sexes of 
Lepidoptera, when captured in the imago sthte, and w hen reared 
from the egg or caterpillar state. It Is believed by many breeders 
in Italy, as I hear from Prof. Canestrini, that tho female cater- 
pillar of the silk-moth suffers more from the recent disease thaii 
tho male ; and Div Staudinger informs me that in rearing Lepi- 
doptera more females die in the cocoon than moles. With many 
species the female caterpillar is larger than the male, and a col- 
lector would naturally choose tho flnest specimens, and thus un- 
intentionally collect a larger number of females* Three collect- 
ors have told me that this was their practice; but Dr* Wallace 
is sure that most collectors take all the specimens ivhich they can 
find of tho rarer kinds, which alone are worth the trouble of 
rearing. Birds, when surrounded by caterpillars, would prob- 
ably devour tho largest ; and Prof. Canestrini informs mo that in 
Italy some breeders believe, though on insufficient evidence, that 
in tho first brood of the Ailantus silk-moth, the wasps destroy a 
larger number of the female than of the male caterpillars. Br. 
Wallace further remarks that female caterpillars, from being 
larger than tho males, require more time for their development, 

Quoted by Hr* Wallace in * Proc. Ent* Soc/ 3d series, vol. v. ISC 7, 
p. 487* 
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an<3 conBTime more food and moiaturo ; and tlins tiiey would bo 
exposed during a longer time to danger from idine unions, birds, 
etc., and in times of scarcity would perish in greater numbers. 
Hence it appears quite possible that, in a state of nature, fewer 
female Lopidoptera may roach inaturity than males j and for our 
special object wo are concerned with the numbers at maturity, 
wlien the sexes are ready to propagate their kind* 

The manner in which the males of certain moths congregate 
in extraordinary numbers round a single female, apparently indi- 
cates a great excess of males, though this fact may perhaps he 
accounted for by the earlier emergence of the males from their 
cocoons. Mr. Stainton informa me that from twelve to twenty 
males may often be seen congregated round a female Elaclmta 
Tvfocinerea, It is well known that if a virgin La^i^ampa querem 
or Saturnia carqnni be exposed in a cage, vast numbers of males 
collect round lier, and if confined in a room will even come dowm 
tho chimney to her. Mr. Doubleclay believes that ho has seen 
from fifty to a hundred males of both these species attracted in 
the course of a single day by a female ii rider confinement, Mr. 
Trimen exposed in the Isle of ^Vight a box in which a female of 
tlio Lasiocampa had been confined on the previous day, and five 
males soon endeavored to gain admittance. M. Yerreaux, in 
Australia, liaving placed the female of a small Bomhjx in a box 
in his pockets, was followed by a crowd of males, so that about 
two hundred entered the house with him,** 

Mr. Doubled ay has called my attention to Dr* Staudinger’s"* 
list of Lepidoptcra, wdiich gives tlie prices of the males and 
females of 300 species or w^ell-markod varieties of (Ehopalocera) 
butterflies. The prices for both sexes of the very common species 
are of course the same; but with 114 of the rarer species they 
differ; tho males being in all cases, cseeptmg one, tho cheapest. 
On an average of the prices of the 113 species, the price of the 
male to that of the female is as 100 to 143 ; and this apparently 
indicates that inversely the males exceed the females in number 
in the same proportion. About 2,000 spocics or varieties of 
moths (lleterocera) are catalogued, those with wingless females 

“ Blanchard, ‘ Metamorjdioses, >Icmira dcsTiigectcs,^ I3GS, pp. 225, 22fi, 

** ‘ Lcpidoptercn-Doubblcttren Lisle/ Berlin, No* x, 18G6* 
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boing lioro excluded on account of the difference in habits of the 
two sexes : of these 2j000 species, 141 differ in price according to 
sex, the males of 130 being cheaper, and the maica of only H 
being dearer than the females. The average price of the males 
of the 130 species, to that of the femalea, is as 100 to 143, TVith 
respect to the butterflies in tliia priced list, Mr* Donblcday tliinlts 
(and no man in England has had more experience) that there is 
nothing in the habits of the species which can account for the 
difference in the prices of the two sexes, and that it can be ac- 
counted for only by an excess in the numbers of the males. But 
I am bound to add that Dr* Staudinger himself, as ho informs me, 
is of a different opinion. lie thinks that the less active habits of 
the females and the earlier emergence of the males will account 
for his collectors securing a larger number of males than of 
females, and consequently for tlio lower prices of the former. 
With respect to specimens reared from the caterpillar-state, Dr. 
Staudinger believes, as previously stated, that a greater number 
of females than of males die under confinement in the cocoons. 
He adds that with certain species one sex seems to preponderate 
over the other during certain years. 

Of direct observations on the sexes of Lepidoptern, reared 
cither from eggs or caterpillars, I have received only the few fol- 
lowing cases : 



MiIm. 

The Rev. J. of reared, daring 1368, images of 'la 

species, which cotufieted of* ...... 153 I3t 

Mr. Albert JoneH, of Kltliam^ reared, durio? 18^ imairOB of ft species, 

>vhkh consisted of i 5 <> 

Diirmpr 1R69 be reared Imagofl from 4 s^pecks, conaktlng of. 114 113 

Mr.Backler, of Enisw'oNii, Hants, during 1869, reared inmgoa from 

n, i • 1 

or. Wallace, of Colchester, reared from one brood of Bonibyx 

cynthia., 4 a 

Dr, Wallace raised, from cocoons of Bombys^PeVnji'senV 

Chlna^ dnring ISCi) 2^’>'4 

, during 1368 and 1869,' from* two lot's of cocoon s 
of Bombyx yama-mai 53 46 

93rl 761 



So that in these eight lots of cocoons and eggs, males wero 
produced in excess. Taken togctljor, tlie proportion of males is 

This naturalist has been bo kind as to send me some reaidts from 
former years, in which the females seemed to preponderate ; but so many 
of tlio figures were estimates, that I found it impossible to tabulate them 
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na 122*7 to 100 females. But tlie numbers are liarJly largo 
enough to bo trustworthy. 

On the whole^ from the above various Bources of evidence, 
all pointing to the same direction, 1 infer that, with most species 
of Lepideptera, the males in the imago state generally exceed the 
remales in number, whatever the proportions may bo at tbeir first 
emergence from the egg. 

■ With reference to the other Orders of insects, I have been 
able to collect very little reliable information. With the stag- 
beetle (^Lucanus the maleB appear to he much more 

numerous than the females ; ” but when, as Cornelius remarked 
during 1867, an nimgaal number of these beetles appeared in one 
part of Germany, the femaleB appeared to exceed the mides as 
fiix to one. With one of the Elaterid®, the males are said to bo 
much more numerous than the females, and “ two or throe are 
often found united with one femalo;^^®* so that licrc polyandry 
seems to prevail. With Siagonium (Staphylinid®), in which tho 
males aro furnished with horns, the females are far more 
miincrous than the opposite sex.” Mr* Janson stated at the 
Entomological Society that the females of tho bark-feeding 
Tomictis ^iUosus are so common as to be a plague, while the 
males are so rare as to bo hardly known. In other Orders, from 
unknown causes, but apparently in some instances owing to 
parthenogenesis, the males of certain species have never been 
discovered, or aro excessively rare, as w^ith several of the Cyni- 
pidffl.”’' In all the gall-making Cynipida) known to Hr. Walsh, 
tlio females are four or five times as numerous ns the males \ and 
so it is, as he informs me, with tho gall-making Oocidomyiim 
(Diptera). With some common species of Saw" -flies (Tenthre- 
dinse) Mr. F. Smith Las roared hundreds of specimens from larveo 
of all sizes, but has never reared a single male : on the other 
hand, Curtis says/® that with certain species (Athalia), bred by 

Giinther’s ‘Record of Zoological Literature,’ 1867, p. 2C0. On the 
excess of female Lucanus, ibid, p, 2B0. On, the males of Lucauus iii Eng- 
land, Westwood, * Modern Class, of Insects,’ vol. i. p. 187. On the 5ia- 
gonimn, ibid, p 172* 

Walsh, in ‘The American EntomologisV i. 1869, p. 103* ¥ 
Smith, ‘Record of Zoological Literature,’ 1867, p. 328. 

‘Farm Insects/ pp. 46, 46. 

H 
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tho males to the females were as six to one ; wliilo exactly 
the reverse occurred with the mature insects of the same species 
caught in tho fields. With the Neuroptera, Mr. W^alsh states that 
in many, hut hy no means in all^ tlio species of the Odonatous 
groups (Ephemerina), there is a groat overplus of males ; in tho 
genus Hetoerina, also, tho males are generally at least four times 
as numerous as the females. In certain species in the genus 
Gomphus the males arc equally numerous, while in two other 
species tho females are twice or thrice as numerous as the males. 
In some European species of Psoens thousands of females may be 
collected without a single male, while with other species of the 
same genus both sexes arc common/^ In England, Mr* Mac- 
Lachlan has captured hundreds of the female Apatania muliehriSy 
but has never seen the male ; and of l^rem hpemalts only four 
or five males have been here seen/* With most of these species 
(excepting, as 1 have heard, with the Tenth red in®), there is no 
reason to suppose that the females arc subject to parthenogeue- 
bIs ; and thus wo see how ignorant we are on the causes of the 
apparent discrepancy in the proportional miml>ers of the two 
sexes. 

In tho other Claascs of the Articulata I have been able to col- 
^ect still less information. With Spiders, Mr. Black’wall, who has 
carefully attended to this class during many years, w'ritcs to me 
tlmfc the males, from their more erratic habits, are more com- 
monly seen, and therefore appear to be the more numerous. 
This is actually the case with a few species; but he mentions 
several species in six genera, in which the females appear to bo 
much more numerous than the malea/^ The small size of the 
males in comparison with tho females, which is soraotimos car- 
ried to an extreme degree, and their widely- different appearance, 
may account in some instances for their rarity in collections/^ 

‘ Observations on N. American Neumptcra,* by H. Hagan and E. D. 
Walsh, *Proe. Eiit. Soc. Philadelphia/ Oct 18G3, pp. 168, 223, 230. 

* Proc. Ent, See, London/ Feb. 17, 1868. 

Another great authority in this class, Prof, Thorell of Upsala On 
European Spiders; 1869^^70, part i. p. 205} speaks as if female spiders 
were generally commoner than the males. 

See, ou this subject, Mr, Pickard-Cambridgc, as ipioted in * Quar- 
terly Journal of Science/ 18G8, p. 429. 




Chap- YIII,] 



SEXUAL SELECTION, 



30V 



Some of tli6 lower CruBtaceans are able to propagate their 
kind asexiiallj, and tbia will account for the extreme raritj of 
tlio nialea. With some other forms (as with Tanis and CjTiris) 
tliere is reason to helievo, as Fritz Haller informs me, that the 
male is much shorter-lived than the female, which, supposing 
the two sexes to ho at tirst equal in number, would explain the 
scarcity of the males. On the other hand, this same naturalist 
has invariably taken, on the' shores of Brazil, far more males 
tlian females of the Diaatylidaa and of Cypridina; thus, with a 
species in the latter genus, eixty-three specimens caught the 
same day, included fifty-seven males ; but ho suggests that tliis 
preponderance may he due to some unkno\^ dificrcnce in the 
liahits of the two sexes. With one of the higher Brazilian crabs, 
namely, a Gelasimua, Fritz Muller found the males to he more 
numerous than the females. The reverse seems to be the case, 
according to the large experience of Hr, C, Spence Bate, w'ith six 
common British crabs, the names of which he has given me. 

On the Power of Natural Selection to regulate the pro- 
portional N^umbers of the Sexes ^ and General Fertility,— 
In some peculiar cases, an excess in the number of one sex 
over the other might he a great advantage to a species, 
ns tvith the sterile females of social insects, or with those 
animals in which more than one male is requisite to ferti- 
lize the female, as with certain cirripedes and perhaps 
certain fishes. An inequality between the sexes in these 
cases might have been acquired through natural selection, 
hut from their rarity they need not here he further com 
side red. In all ordinary cases an inequality would be no 
advantage or disadvantage to certain individuals more 
than to others; and therefore it could hardly have re- 
sulted from natural selection. We must attribute the 
inequality to the direct action of those unknoAvn condi- 
tions, which wdth mankind lead to the males*being born 
in a somewdiat larger excess in certain countries than in 
others, or which cause the proportion between the sexes 
to dlficr slightly in regitimate and illegitimate bifths. 
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Let us now take tlie case of a species producing, from 
tlic unknown causes just alluded to, an excess of one sex 
— we will say of males — these being supeirfluous and use- 
less, or nearly useless. Could the sexes be equalized 
tbrougb natural selection? We may feel sure, from all 
characters being variable, that certain pairs would pro- 
duce a somewhat less excess of males over females than 
other pairs. The former, supposing the actual nuniber of 
the ofispring to remain constant, would necessarily pro- 
duce more females, and would therefore be more pro- 
ductive. On the‘doctrme of chances a greater number of 
the oflspriiig of the more productive pairs would survive; 
and these would inherit a tendency to procreate fewer 
males and more females. Thus a tendency toward equali- 
zation of the sexes would be brought about. But our 
supposed species would by this process be rendered, as 
just remarked, more productive ; and this would in many 
cases be far from an advantage ; for, w'henever the limit to 
the numbers wdiich exist depends, not on destruction by 
enemies, but on the amount of food, increased fertility 
will lead to severer competition and to most of the sur- 
vivors being badly fed. In this ease, if the sexes were 
equalized by an increase in the number of the females, a 
simultaneous decrease in the total number of the oflspring 
would be beneficial, or even necessary, for the existence 
of the species ; and this, I believe, could be effected through 
natural selection in the manner hereafter to be described. 
The same train of reasoning is applicable in the above, as 
'well as in the follow ing case, if \vq assume that females 
instead of males are produced iu excess, for such females 
from not uniting with males w^onld be superfluous and 
useless. So it would be with polygamous species, if we 
assume the excess of females to be inordinately great. 

An excess of either sex, ive will again say of the males, 
could, liow ever, apparently be eliminated tlirougli iiaturul 
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selection in another and indirect manner, namely, hy an 
actual diminution of the males, without any increase of 
the females, and consequently without any increase in the 
productiveness of the species. From the variahility of all 
characters, we may feel assured that some pairs, inhabit- 
ing any locality, would produce a rather smaller excess of 
superfluous males, hut an equal number of productive 
females. When the oATspring from the more and the less 
inale-productive parents were all mingled together, none 
would have any direct advantage over the others j but 
those that produced few superfluous males would have 
one great indirect advantage, namely, that their ova or 
embryos would probably he larger and finer, or their 
young better nurtured in the womb and afterward. We 
see this principle illustrated with plants; as those which 
bear a vast number of seed produce small ones ; while 
those which bear comparatively few seeds, often produce 
large ones well-stocked with nutriment for the use of the 
BccdlingB,^’ Hence the ofispring of the parents wliich had 
wasted least force in producing superfluous males would 
be the moat likely to survive, and would inherit the same 
tendency not to produce superfluous males, wdiile retain- 
ing their full fertility in the production of females. So it 
w^ould he with the converse case of the female sex. Any 
slight excess, however, of cither sox could hardly be 
checked in so indirect a manner. Nor indeed has a con- 
siderable inequality between tlie sexes been always pre- 
vented, as we have seen in some of the cases given in tlie 
previous discussion. In these cases the unknown causes 
whicli determine the sex of the embryo, and which under 
certain conditions lead to the production of one sex in 

I linTC of toil been atruck with the fact that, m Boveral species of 
primula, llic sends in tlio capsules which con tamed only a few were 
very mueb larger than the numerous seedB in the more productive cap- 
Eulcs. 



310 



THE PIUNCIPLE3 OF 



[Part II, 



excess over the other, have not been mastered by the sur- 
vival of those varieties which were subjected to the least 
waste of organized matter and force by the production of 
superfluous individuals of either sex, ITcverthelesa wc 
may conclude that natural selection will always tendj 
though sometimes inefliciently, to equalize the relative 
numbers of the two sexes. 

Having said this much on the equalization of the 
sexes, it may he well to add a few remarks on the regula- 
tion through natural selection of the ordinary fertility of 
species. Mr. Herbert Spencer has shown in an able dis- 
cussion^^ that with all organisms a ratio exists between 
what he calls individuation and genesis ; whence it follows 
that beings which consume much matter or force in their 
growth, complicated structure, or activity, or wdiich pro- 
duce ova and embryos of large size, or \vhich expend 
much energy in nurturing their young, cannot be so pro- 
ductive as beings of an opposite nature* Mr, Spencer 
further shows that minor dificrcnces in fertility will be 
regulated through natural selection* Thus the fertility of 
each species will tend to increase, from the more fertile 
pairs producing a larger number of offspring, and these 
from their mere number will have the best chance of sur- 
viving, and will transmit their tendency to greater fer- 
tility. The only check to a continued augmentation of 
fertility in each organism seems to he either the expendi- 
ture of more power and the greater risks run by the 
parents that produce a more numerous progeny, or the 
contingency* of very numerous eggs and young being pro- 
duced of smaller size, or less vigorous, or subsequently 
not so well nurtured. To strike a balance in any case be- 
tween the disadvantages which follow from the production 
of a numerous progeny, and tlie advantages (such as the 
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escape of at least some individuals from various dangers) 
is quite beyond our power of judgment. 

When an organism lias once been rendered extremely 
fertilej how its fertility can be reduced through natural 
selection is not so clear as how this capacity was first ac- 
quired, Yet it is obvious that if individuals of a species, 
from a decrease of their natural enemies, were habitually 
reared in larger numbers than could be supported, all the 
members would suffer. Nevertheless the offspring from 
tbc less fertile parents would have no direct advantage 
over the offspring from the more fertile parents, when all 
were mingled together in the same district* All the in- 
dividuals would mutually tend to starve each other* The 
offspring indeed of the less -fertile parents would lie under 
one great disadvantage, for, from the simple fact of being 
produced in smaller numbers, they would be the most lia- 
ble to extermination. Indirectly, however, they would 
partake of one great advantage ; for, under the supposed 
condition of severe competition, when all were pressed for 
food, it is extremely probable that those individuals which 
from some variation in their constitution produced fewer 
eggs or young, would produce them of greater size or 
vigor j and the adults reared from such eggs or young 
would manifestly Iiave the best chance of surviving, and 
would inherit a tendency toward lessened fertility. The 
parents, moreover, wliich had to nourish or provide for 
fewer offspring would themselves be exposed to a less se- 
vere strain in the struggle for existence, and would have 
a better ebanee of surviving. By these steps, and by no 
others as far as I can see, natural selection, under the 
above conditions of severe competition for food, would 
lead to the formation of a new race less fertile, but better 
adapted for survival, tlian the parent-race* 



312 



SEXUAL SELECTION 



[Vart IJ* 



CIIAPTEIl IX* 

BECONDARY SEXUAL CHARACTERS IN THE LOWER CLASSES 

OP THE ANIMAL KINGDOM. 

Thcao Cbaracttjrs absent in tte Lowest Clsescfl. — E rill 1 ant Colora, — Mol- 
luscs. — ►Annelids.— Crustacea, Secondary Sexual Charactera strongly 
developed; Dimorphi&m ; Color; Charaetera not acquired before 
Maturity. — Spiders, Sexual Colors ofj Stridulation by tlie Males*— ^ 
Myriapod a. 

In the lowest classes the two sexes are not rarely 
united in the same individual, and therefore secondary 
sexual characters caunot be deyoloped. lu many cases in 
which the two sexes are separate, both are permanently 
attached to some suppoi't, and the one cannot search or 
etruggle for the other. Moreover, it is almost certain that 
these animals have too imperfect senses and much too low 
mental powers to feel mutual rivalry, or to appreciate eacli 
other’s beauty or other attractions* 

Hence in these classes, such as the Protozoa, Coelen' 
terata, Echinodermata, Scolecida, true secondary sexual 
characters do not occur; and this fact agrees with the 
belief that such characters in the higher classes have hcen 
acquired through sexual selection, which depends on tlie 
will, desires, and choice, of either sex* Nevertheless some 
few apparent exceptions occur ; thus, as I hear from Dr, 
Baird, the males of certain Entozoa, or internal parasitic 
wonns, differ slightly in color from the females ; hut we 
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l\avc no reason to suppose tliat such diflerences liiive hcen 
augmented through sexual selection* 

Many of the lower animals, whether hermaphrodites 
or with the sexes separate, arc ornamented with the most 
brilliant tints, or are shaded and striped in an elegant 
manner- This is the case with many corals and sea-anem- 
ones (Actinia}), with some jelly-fish (Medusic, Porpita, 
etc.), with some PlanarijB, Ascidians, numerous Star-fishes, 
Echini, etc. ; but we may conclude, from the reasons al- 
ready indicated, namely, the union of the two sexes in 
some of these animals, the permanently affixed condition 
of others, and the low mental powers of all, that such col- 
ors do not serve as a sexual attraction, and have not been 
acquired througli sexual selection. With the higher ani- 
mals the case is very different j for with them when one 
sex is much more brilliantly or conspicuously colored than 
the other, and there is no difference in the habits of the 
two sexes which will account for this difterence, we have 
reason to believe in the influence of sexual selection ; and 
this belief is strongly confirmed wdicn the more ornament- 
ed inflividuals, which arc almost always the males, dis- 
play their attractions before the other sex. Wo may also 
extend this conclusion to both sexes, when colored alike, 
if their colors are plainly analogous to those of one sox 
alone in certain other species of the same group. 

How, then, are we to account for the beautiful or even 
gorgeous colors of many animals in the lowest classes ? 
It appears very doubtful whether such colors usually servo 
as a protection ; but we arc extremely liable to err in re- 
gard to characters of all kinds in relation to protection, as 
will be admitted by every one who has read Mr. Wal- 
lace’s excellent essay on this subject. It would not, for 
instance, at first occur to any one that the perfect trans- 
parency of the Medusae, or jelly-fishes, was of the highest 
sendee to them as a protection ; but when we are remind- 
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ed by Ilacktl that not only the medusaB but iiiaivy float* 
lug molluBca, crustaceans, and even small oceanic fishes 
]>artake of this same glass-like structure, we can hardly 
doubt that they thus escape the notice of pelagic birds and 
ether enemies, 

Notwithstanding our ignorance how far color in many 
cases serves as a protection, the most probable view in re- 
gard to the splendid tints of many of the lowest animals 
seems to be that their colors are the direct result either 
of the chemical nature or the minute structure of their 
tissues, independently of any benefit thus derived. Hard- 
ly any color is -finer than that of arterial blood ; but there 
is no reason to suppose that the color of the blood is in 
itself any advantage ; and though it adds to the beauty 
of the maiden’s cheeh, no one will pretend that it has been 
acquired for this purpose* So again with many animals, 
especially the lower ones, the bile is richly colored; thus 
the extreme beauty of the Eolid® (naked sea-slugs) is 
chiefly due, as I am informed by Miv Hancock, to the 
biliary glands seen through the translucent integuments ; 
this beauty being probably of no service to these animals. 
The tints of the decaying leaves in art American forest are 
described by every one as gorgeous ; yet no one supposes 
that these tints arc of the least advantage to the trees. 
Bearing in mind bow many substances closely analogous 
to natural organic compounds have been recently formed 
by chemists, and which exhibit the most splendid colors, 
it would have been a strange fact if substances similarly 
colored had not often originated, independently of any 
useful end being thus gained, in the complex laboratory 
of living organisms* 

The mh4dngdom of the Mollusca . — Throughout this 
great division (taken in its largest acceptation) of the 
animal kingdom, secondary sexual characters, such as we 
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arc here considering, never, as far as I can discover, occur. 
Nor could they be expected in the three lowest classes, 
namely, in the Ascidiaiis, Polyxoa, and Bracliiopods (con- 
stituting the Molluscoida of Iluxlcy), for most of these 
animals arc permanently affixed to a support or have their 
sexes united in the same individual* In the Lamellibran- 
chiata, or bivalve shells, hermaphroditism is not rare* In 
the next higher class of the Gasteropoda, or marine uni- 
valve shells, the sexes are either united or sej>arate. But 
in this latter case the males never possess special organs 
for finding, securing, or charming the females, or for fight- 
ing with other males. The sole external difference be- 
tween the sexes consists, as I am informed by Mr. Gwyn 
Jeffreys, in the shell sometimes differing a little in form; 
for instance, the shell of the male periwinkle (^ittorina 
littorea) is narrower and has a more elongated spire than 
that of the female. But differences of this nature, it may 
be presumed, arc directly connected with the act of repro- 
duction or with the development of the ova. 

The Gasteropoda, though capable of locomotion and 
furnished with imperfect eyes, do not appear to be en- 
dowed with Gufl:icient mental powers for the members of 
the same sex to struggle together in rivalry, and thus to 
acquire secondary sexual characters. Nevertheless with 
tlie pulmoniferous gasteropods, or land-snails, the pairing 
is preceded by courtship ; for these animals, though her- 
maphrodites, are compelled by their structure to pair to- 
gether. Agassiz remarks,^ “Quicouque a eu roccaeion 
d’observer Ics araoura des limagons, ne saurait mettre en 
doute la seduction d6ploy6e dans les mouvementi et lea 
allures qui preparciit et accomplissent le double embrasse- 
ment de ces hermaphrodites^’ These animals appear also 
susceptible of some degree of permanent attachment : an 
accurate observer, Mr, Lonsdale, informs mo that he placed 

^ ‘ Dc PEspcc^ et de la Class/ etc., 186P, p, 106. 
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a pair of land-shells {Helix pomatia)^ one of which was 
weakly, into a email and ill-provitled garden. After a 
short time the strong and healthy individual disappeared, 
and was traced by its track of slhne over a wall into an 
adjoining well-stocked garden. Mr, Lonsdale concluded 
that it had deserted its sickly mate ; but after an absence 
of twenty-four hours it returned, and apparently commu- 
nicated the result of its successful exploration, for both 
then started along the same track and disappeared over 
the wall. 

Even in the highest class of the Mollusca, namely, the 
Cephalopoda or cuttle-fishes, in which the sexes are sepa- 
rate, secondary sexual characters of the kind which we 
are here considering do not, as far as I can discover* oc- 
cur, This is a snrjn'ising circumstance, as these animals 
possess highly-developed sense-organs and have consider- 
able mental powers, as will be admitted by every one 
who has watched their artful endeavors to escape from an 
enemy.* Certain Cephalopoda, however, are characterized 
by one extraordinary sexual character, namely, that the 
male element collects within one of the arms or tentacles, 
which is then cast off, and, clinging by its sucking-disks 
to the female, lives for a time an independent life. So 
completely does the cast-off arm resemble a separate ani- 
mal, that it was described by Cuvier as a parasitic worm 
under the name of Hectocotyle. But this marvellous 
structure may be classed as a primary rather than as a 
secondary sexual cliaracter. 

Although with the Mollusca sexual selection docs not 
seem to have come into play, yet many uniyalvo and 
bivalve shells, such ,as volutes, cones, scallops, etc., are 
beautifully colored and shaped. The colors do not appear 
in most cases to be of any use as a 2}rotcction j they are 

* See, for instance, the account which 1 have given in my ‘Journal 
of Ke£earches,‘ 1646^ p. 
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probaMy tlic direct result, as in the lowest classes, of the 
nature of the tissues j the patterns and the sculpture of the 
shell depending on its manner of growth. The amount 
of light seems to a certain extent to be influential ; for 
although, as repeatedly stated by Mr* Gwyn Jeflreys, 
the sheila of some species living at a profound depth 
are brightly colored, yet we generally see the lower sur- 
fiicoB and the parts covered hy the mantle less highly 
colored than the uiiper and exposed surfaces.* In some 
cases, as with shells living among corals or brightly-tmted 
sea-weeds, the bright colors may ficrve as a protection* 
But many of the nudibraneh mollusca, or sea-slugs, are 
as beautifully colored as any shells, as may he seen in 
Messrs* Alder and Hancock’s magnificent work ; and from 
information kindly given me by Mr. Ilancoek, it is ex- 
tremely doubtful whether these colors usually serve as a 
protection. With some species this may be the case, as 
with one which lives on the green leaves of algse, and is 
itself bright green* But many brightly-colored, white or 
otherwise conspicuous species, do not seek concealment; 
while again some equally conspicuous species, as well as 
other dull-colored lands, live under stones and in dark re- 
cesses, So that, with these nudibraneh niollusks, color 
apparently does not stand in any close relation to the na- 
ture of the places which they inhabit* 

These naked sea-sliigs are hennaphrodites, yet they 
pair together, as do land-snails, many of which have ex- 
tremely pretty shells. It is conceivable that two hermaph- 
rodites, attracted by each other’s greater beauty, might 
unite and leave ofikpriTig which would inherit their par- 
ents’ greater h canty* But with such lowly-organixed 

* I liave given Ceolog, Observations on Volcanic Islands/ 1841, p. 
63) a curious instance of the influence of light on the colors of a fron* 
desccut incru station, deposited by the surf on the coast-rocks of A seen* 
lion, and formed by the solution of triturated Bea-shells, 
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creatures this is extremely improbable. Nor is it at all 
obvious how the offspring from the more beautiful pairs 
of hermaphrodites would have any advantage, so as to in- 
crease in numbers, over the offspring of the less beautiful, 
unless indeed vigor and beauty generally coincided. We 
have not here a number of males becoming mature before 
tlie females, and the more beautiful ones selected by the 
more vigorous females. If, indeed, brilliant colors were 
beneficial to an licrmapbrodite animal in relation to its 
general habits of life, the more brightly-tinted individuals 
would succeed best and would increase in number ; but 
this would be a case of natural and not of sexual selection. 

Suh-hlngdom of the Vei*tnes or Anfiulom : Class, 
nelida (or Beorworms^^ — In this class, although the sexes 
(when separate) sometimes difller from each other in char- 
acters of such importance that they have been placed un- 
der distinct genera or even families, yet the differences do 
not seem of the kind which can be safely attributed to 
sexual selection. These animals, like those in the preced- 
ing classes, apparently stand too low in the scale for the 
individuala of cither sex to exert any choice in selecting 
a partner, or for the individuals of the same sex to strug- 
gle together in rivalry. 

Suhdeingdora of the Arthropoda : Class, Crustacea . — 
In this great class Ave first meet with undoubted second- 
ary sexual characters, often developed in a remarkable 
manner. Unfortunately, tlie habits of crustaceans are 
very imperfectly known, and we cannot explain the uses 
of many structures peculiar to one sex. With the lower 
parasitic species the males are of small size, and they 
alone arc furnished wdth perfect swimming-legs, antennaa 
and sense-organs ; the females being destitute of these or- 
gans, with their bodies often consisting of a mere dis- 
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torted mass. But those cxtraordiDary differences between 
the two sexes arc no doubt related to their widely-diffcr- 
ent habits of life, and consequently do not concern us. 
In various crustaceans, belonging to distinct families, the 
anterior antennoB arc furnished vrith peculiar thread-like 
bodies, w^hich are believed to act as smelling-organs, and 
these arc much more numerous in the males than in the 
females. As the males, without any unusual development 
of their olfactory organs, would almost certainly be able 
sooner or later to find the females, the increased number 
of the smelling - threads has probably been acquired 
through sexual selection, by the better provided males 
having been the most successful in finding partners and 
in leaving ofispring. Fritz SltlUer has described a re- 
markable dimorphic species of Taiiais, in which the male 
is represented by two distinct forms, never graduating 
into each other. In the one form the male is furnished 
yvith more numerous sinclling-threads, and in the other 
form with more powerful and more elongated chelae or 
pincers wliicli servo to hold the female. Fritz Mtlller sug- 
gests that these differences between the two male forms 
of the same species must have originated iu certain indi- 
viduals having varied in the number of the smelling- 
threads, while other individuals varied iu the shape and 
size of their clielse ; so that of the former, those w^hich 
w^cre best able to find the female, and of the latter, those 
which were best able to hold her when found, have left 
the greater number of progeny to inherit their respective 
advantages,* 

In some of the lower crustaceans, the right-hand an- 
terior antenna of the male differs greatly in structure 

^ * Facta and Argumcnla for Darwin,' EngU&h tranalat 18G9, p. SO, 
Bee the previous discussion on the olfactory threads. Bars has described 
a somewhat analogous case (as quoted in ‘Nature,' 1870, p. 455) in a 
Norwegian crustacean, tlie Fontoporeia affinis. 
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from tlio left-hand one, tlic latter resembling in its sim- 
ple taporiiig joints the antenmts of the female. In "the mule 

the moditied antenna is either 
swollen in the middle or angu- 
larly bent, or converted (fig. 3) 
into an elegant, and sometimes 
wonderfully complex, prehensile 
organ. ^ It serves, as I hear from 
Sir J. Lul)bock, to liold the fe- 
male, and lor this same purpose 
one of the two posterior legs (i) 
on the same side of the body is 
converted into a forceps. In an- 
otlicr family tlie inferior or pos- 
terior antenna) are '^curiously zig- 
zagged” in the males alone. 

In the higher crustaceans the 
anterior legs form a pair of chelte 
or pincers, and these are gener- 
ally larger in the male than in 
tlic feniale. In many species the 
Fig. s.— cliclse Oil tliG Opposite sides of the 

(i. Part of right-hanu antcHor body are of unequal size, the right- 
untenna of male, formirig a , ^ . t * ' i 

prehenRile organ. iiancl oiic being, as 1 am imorraea 

P<W«rior pnlr of tlie thoracic ^ -\r cn x* ^ n 

ifrgBofnmic. by Mr. JJ, bpence bate, generally, 

c. Ditto of fomalc. , , * * i i .1 i 

though not invariabl}^, the largest. 
Tills inequality is often much greater in the male than in 
the female. Tlie two chelae also often diftbr in structure 
(figs. 4, 5 and O), the smaller one resembling those of tlie fe- 
male, What advantage is gained by their inequality in size 




^ See Sir J. Lubbock in ‘ Amiala. and Mag. of Nat. Hist.’ vol. xi. ISfiS, 
pis. i. and X. ; jind vok xii. (1853) pi Tii. See also Lul)bock in ‘Tran.saet. 
Ent. Soc.’ vol. iv. new aeries, 1S56-1858, p, 8. With respect to the /.ig- 
zagged antennae mentioned below, sec Fritz MiiUcr, ‘Facta and Argu- 
ments for Darwin,’ 1869, p. 40, foot-note. 
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on tlic opposito siclosof llie boilyjfiml by the inequality be- 
ing much greater iii the male than hi the female ; and why, 



Fto, 4,— Atiterior part flf hotly of CaUiaodPS^a (from Miltie-Etlwards), fthowing 
the UMOqual liotl differed tlj-tionstmctod right and left-liaud chclic of the male, 

N, B. “The art i&t by mistake has reversed the drawing, and made the left- 
hand chela the largest. 




Pfg, B. ®- 

Fia. r,.— Serond JcR of male Ordicstla Tiicunitinga (fioni Fritz Muller). 
I'ko. (j.— Uitto of femaie^ 



when llicy arc of equal size, both arc often much larger 
ill the male than in the female, is not known. The chelae 
are sometimes of such length and sine that they cannot 
poBsibly he used, as I hear from Mr. Spence tate, ior car- 
rying food to the mouth. In the males of certain fj-esh- 
water ])rawns (Palaimon) the right leg is actually longer 
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tlian the whole body/ It is probable that the great size 
of one leg with its chelie may aid the male in fighting 
with his rivals ; but this use will not account for their in- 
equality in the female on the opposite sides of the body. 
In Gclasimus, according to a statement quoted by Milno 
Edwards/ tlie male and female live in the same burrow, 
which is worth notice, as showing that they pair, and the 
male closes the mouth of the burrow with one of its chelse, 
which is enormously developed ; so that here it indirectly 
serves as a means of defence. Their main use, however^ 
probably is to seize and to secure the female, and this in 
some instances, as with Gammarus, is known to be the 
case. The sexes, how'ever, of the common shore-crab 
( Carcinus nuBnas)^ as Mr. Spence Bate informs me, unite 
directly after the female has moulted her hard shell, and 
■when she is so soft that she would be injured if seized by 
the strong pincers of the male^ but as she is caught and 
carried about by the male previously to the act of nioiilt- 
iug, she could then bo seized with impunity. 

Fritz Muller states that certain species of Melita are 
distinguished from all otlier amphipods by the females 
having the coxal lamellae of the penultimate pair of feet 
produced into hook-like processes, of which the males lay 
hold with the hands of the first pair.” The development 
of these hook-like processes probably resulted from those 
females which were the most securely held during the act 
of reproduction having left the largest number of ofl- 
spring. Another Brazilian amphipod (^Orchestia Dar- 
winii^ fig. 7) 33 described, by Fritz MuUer, as presenting a 
ease of dimorphism, like that of Tanais ; for there are two 

* See a paper by Mr. C. Spenco Bate^ with figures, in ‘ Proc. Zoolog. 
Soc.* 1868, p. 363^ and on the nomenclature of the genus, ibid, p, 38S. 

I am greatly indebted to Mr. Spence Bato for nearly all the abovo state* 
ments with respect to the ebel® of the higher crustaeeana. 

^ ‘ Uiat Nat. dca Crust.' tom. li. ies7» p. 50. 
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male forms, wliicli dlQer in the structure of their chela?.* 
As chelae of either shape would certainly have sufficed to 
hold the female, for both are now used for this purpose, 
the two male forms probably origmated, by some having 
varied in one manner and some in another ; both forms 
having derived certain special but nearly equal advan- 
tages, from their differently-shaped organs. 

It is not known that male crustaceans fight together 
for the possession of the females, but this is probable ; for 
with most animals when the male is larger than the female, 
he seems to have acquired his greater size by having con- 
quered during many generations other males. Now, Mr. 
Spence Bate informs mo that in most of the crustacean 
orders, especially in the highest or the Brachyura, tlie 
male is larger than the female ; the parasitic genera, how- 
ever. in wliich the sexes follow different hahits of life, and 
most of the Entomostraca must be excepted. The chehc 
of many crustaceans are weapons well adapted for fight- 
ing, Thus a Devil-crab {I^ortumis jmber) was seen by ii 
son of Mr. Bate fighting with a Carcinus mmnas^ and the 
latter was soon thrown on its back, and bad every limb 
torn from its body. When several males of a Brasilian 
Gelasimus, a species furnished with immense pincers, were 
placed together by Fritz Sliiller in a glass vessel, they 
mutilated and killed each other, Mr. Bate put a large 
male Carcinus mmnas into a pan of water, inhabited by 
a female paired with a smaller male ; the latter was soon 
dispossessed, but, as Mr. Bate adds, “ if they fought, the 
victory was a bloodless one, for I saw no wounds.” This 
same naturalist separated a male sand-skipper (so common 
on our sea-shores), Gammarus marinm^ from its female, 
both of which were imprisoned in the same vessel with 
many individuals of the same species. The female, being 
thus divorced, joined !icr comrades. After an interval the 

* Fritz M tiller, * Facts aoil Arguments for Darwb/ 18G0, pp. 25-28. 
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male was again pnt into the samo vessel and he tlien^ after 
swimming about for a timCj dashed into the crowd, and 
without any fighting at once took away his wife. This 






F[o* 7*-^Orcbe»tla Darwtnil (from Fritz Miiller), slmwinR the dlffert^utl^^oa- 

Btmeted chelffi of Uio two male forma. 



fact shows that iu the Ampliipoda, an order low in the 
scalcy the males and females recognize cadi other, and are 
mutually attached. 
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The mental powers of the Crustacea are probably 
higher than might have been expected* Any one who 
has tried to catch one of the ehore^crabs, so numerous on 
many tropical coaatSj will have perceived !iow wary and 
alert they are. There is a large crab (Birgus latro)^ found 
on coral islands, which makes at the bottom of a deep 
burrow a thick hed of the picked fibres of the cocoa-nut* 
It feeds on the fallen fruit of this tree by tearing off the 
hnsk, fibre by fibre ; and it always begins at that end 
where the three eye-like depressions are situated. It then 
breaks through one of these eyes by hammering with its 
heavy front pincers, and, turning round, extracts the al* 
buminous core with its narrow posterior pincers, But these 
actions are probably instinctive, so that they would be 
performed as well by a young as by an old animal. The 
following case, however, can hardly be so considered: A 
trustwortliy naturalist, Mr* Gardner,®' while watching a 
shorc-crab (Gelasimus) making its burrow, threw some 
shells toward the hole* One rolled in, and three other 
shells remained within a few inches of the mouth. In 
about five minutes the crab brought out the shell wliich 
had fallen in, and carried it away to the distance of a 
foot ; it then saw the three other shells lying near, and 
evidently thinking that they might likewise roll in, carried 
them to the spot wdiere it had laid the first* It would, I 
tliink, be difficult to distinguish this act from one per- 
formed by man by the aid of reason. 

With respect to color which so often differs in the 
two sexes of animals belonging to the higher classes, Mr. 
Spence Bate does not know of any well-marked instances 
with our British crustaceans. In some cases, however, 
the male and female difter somewhat in tint, but Mr. Bate 

f 

■ ‘ Travels in the Interior of Brazil,’ 1816, p. 111. I have given, in 
my ‘Journal of Rescardiee,’ p. 463, an account of the habita of ibe 
liirgorf. 
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thinks not more than may he accounted for by their dif- 
ferent habits of lifCj such aa by the male wandering 
more about and being thus more exposed to the light* 
111 a curious Bomeaii crabj which inhabits sponges, Mr. 
Bate could always distinguish the sexes by the male not 
having the epidermis so much rubbed off. Pr, Power 
tried to distinguish by color the sexes of the species 
which iiiliabit the Mauritius, but always failed, except 
with one species of Squilla, proably the S. styli/era^ the 
male of which is described as being of a beautiful blu- 
ish-green,” with some of the appendages cherry-red, while 
tlie female is clouded with brown and gray, “ with the 
red about her much less vivid than In the male.”** In this 
case, we may suspect the agency of sexual selection. With 
Saphlrina (an oceanic genus of Entomostraca, and there- 
fore low in the scale) the males are furnished with minute 
shields or ccll-liko bodies, which exhibit beautiful chan- 
ging colors ; those being absent in the females, and in the 
ease of one species in both sexes,” It would, however, be 
extremely rash to conclude that these curious organs serve 
merely to attract the females. In the female of a Brazil- 
ian species of Gelasimus, the whole body, as I am informed 
by Fritz Milller, is of a nearly unifonn grayish-brown. 
In the male the posterior part of the cephalo-thorax is 
pure white, with the anterior part of a rich green, shading 
into dark brown j and it is remarkable that these colors 
are liable to change in the course of a few minutes — the 
white becoming dirty-gray or even black, the green “ los- 
ing much of its brilliancy.” The males apparently are 
much more numerous than the females. It deserves es- 
pecial notice that they do not acquire their bright colors 
until they become mature. They differ also from the fe- 

Mr. Ck Fraser, m *Proc. 2oobg. Soc.- 186S>, p. 3. I am Indebted 
to Mr. Bale for tlic atutement from Dr. Power. 

“ Claus, *Dic freiicbenden Copepoden,’ 18G3, s. 35. 
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males iti the larger size of their cliche. In some species 
of the genuSj probably in all, the sexes pair and inhabit 
the same burrow. They are also, as wo have seen, highly^ 
intelligent animals. From the various considerations it 
seems highly probable that the male in tliis species lias be- 
come gayly ornamented in order to attract or excite the 
female. 

It lias just been stated that the male Gelasimus docs 
not acquire his conspicuous colors until mature and nearly 
ready to breed* This seems the general rule in tho whole 
class with tlie many remarkable differences in structure 
between the two sexes. We shall Iiereafter find the same 
law prevailing throughout the great sub-kingdom of the 
Vertebrata, and in all cases it is eminently distinctive of 
characters which liave been acquired through sexual se- 
lection. Fritz M tiller gives some striking instances of 
this law I thus the male sand-hopper (Orchestla) does not 
acquire hts large clasp ers, which are A^ery differently con- 
structed from those of the female, until nearly full grown ; 
Avhile young his claspers resemble those of the female. 
Tims, again, the male Bracliyscclua possesses, like all other 
amphipods, a pair of posterior antenfit'c ; the female, and 
Ibis is a most extraordinary cireumstance, is destitute of 
them, and so is the male as long as he remains immature. 

Class, Amohnida (Spiders), — The males are often 
darker, but sometimes lighter than tlie females, as may be 
seen in Mr. Black wall’s magnificent workj^ In some spe- 
cies the sexes differ conspicuously from eacli other in col- 
or; thus the female of Sparassus smara{/didus is dullish 
green , Avhile the adult male has the abdomen of a fine 
yelloAVj with three longitudinal stripes of rich red. In 

m 

■ Facts and Arguments,^ etc., p. 79, 

‘ A nistorj of the Spiclera of Credit Britain,* 1361-18Gt. For the 
following facts, ace pp. 102, 77, 88. 
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some species of Thomisus the two sexes closely resemble 
each other ; in others they differ much ; thus in 2T eitreua 
the legs and body of the female are p^ale yellow or green, 
while the front legs of the male are reddish-brown ; in 71 
JloricoknSy the legs of the female are pale-green, those of 
the male being ringed in a conspicuous manner with vari- 
ous tints. Numerous analogous cases could be given in the 
genera Epoira, Nephila, Philodromus, Theridion, Liny- 
phia, etc. It is often difficult to say which of the two 
sexes departs most from the ordinary coloration of the 
genus to which the species belong; but Mr. Blackwall 
thinks that, as a general rule, it is the male. Both sexes 
while young, as I am informed by the same author, usu- 
ally resemble each other; and both often undergo great 
changes in color during their successive moults before ar- 
riving at maturity. In other cases the male alone appears 
to change color. Thus the male of the above-mentioned 
brightly-colored Sparassus at first resembles the female 
and acquires his peculiar tints only when nearly adult. 
Spiders arc possessed of acute senses, and exhibit much 
intelligence. The females often sliow, as is well known, 
the strongest affection for their eggs, which they carry 
about enveloped in a silken web. On the ivhole, it ap- 
pears probable that well-marked differences in color be- 
tween the sexes have generally resulted from scxnal se- 
lection, either on the male or female side. But doubts 
may be entertained on this head from the extreme varia- 
bility in color of some species, for instance, of Therklion 
Unedtum^ the sexes of which differ when adult t this erreat 

3 O' 

variability indicates that their colors have not been sub- 
jected to any form of selection, 

Sir, Blackwall does not remember to have seen the 
males of any species fighting together for the possession 
of the female. Nor, judging from analogy, is this proba- 
ble; for the males are generally in iicli smaller than the 
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females, sometimes to an extraordinary degree/* Had 
tlie males been in tbe fiabit of fighting together, they 
would, it is probable, have gradually acquired greater 
size and strength. Mr, Blackwall has sometimes seen 
two or more males on the same web with a single female ; 
but their courtship is too tedious and prolonged an aftair 
to be easily observed. The male is extremely cautious in 
makmg his advances, as the female carries her coyness to 
a dangerous pitch. De Geer saw a male that “in the 
midst of his preparatory caresses was seized by the object 
of his attentions, enveloped by her in a web and then de- 
voured, a eight which, as he adds, filled him with horror 
and indication,’* 

Westring has made the interesting discovery that the 
males of several species of Tberidion ” have the power of 
making a stiidulating sound (like that made by many 
beetles and other insects, but feebler), while the females 
are quite mute. The apparatus consists of a serrated ridge 
at the base of the abdomen, against which the hard hinder 
part of tlie thorax is rubbed ; and of this structure not a 
trace could be detected in the females. From the analogy 
of the Orthoptera and Homoptera, to be described in the 
next chapter, we may feel almost sure that the stridulation 
serves, as Westring remarks, either to call or to excite 

Aug. Vinson Aran^Ldes dos lies de la Reunion,* pi vl figa, 1 and 
2) gives a good instance of the small size of the male £^peira nijm. In 
this species, as I may add, the male is testaceous and the female black 
witli logs banded with red. Other even more striking cases of inequality 
in size between the se:seg have been recorded (* Quarterly Journal of 
Science/ 18C8, July, p» 429); hut I have not seen the original accounts, 

Kirby and Spence, ‘ Introduction to Entomology/ vol. i. 1818, p, 

280 * 

“ Theridion (Asagena, Sund,} serratipes, 4-punctatum et guttatum ; 
Ecc Westring, in Kroycr, ^Naturhist. Tidskrlft/ vol, iv, 1S12-1S43, p. 
S49 ; and vol ii. 1846-1849, p, 342, Sec, also, for other species, ‘ Ara- 
nese Sveciem/ p, 184, 

15 
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the female j and this is the first case in the ascending scale 
of the animal kingdomj known to me, of sounds emitted 
for this purpose. 

Class, Myriapoda. — In neither of the two orders in 
this class, including the millipedes and centipedes, can I 
find any well-marked instances of sexual differences such 
as more particularly concern us. In Glom^rU Umbata^ 
however, and perhaps in some few other species, the males 
differ slightly in color from the females j but this Glomeris 
is a liighly-variable species* In the males of the Diplo- 
poda, the legs belonging to one of the anterior segments 
of the body, or to the posterior segment, are modified into 
prehensile hooks which Bcrvo to secure the female. In 
some species of lulus the tarsi of the male are furnished 
with membranous suckers for the same purpose* It is a 
much more unusual circumstance, as we shall see when we 
treat of Insects, that it is the female in Lithobius which is 
furnished with prehensile appendages at the extremity of 
the body for holding the male*^^ 

Wakkenaer ct P* Gerrais, * Hist* Nat, <les Tnaectes ; Aptores, tonL 
IV, isn, pp, 17, 19, 68* , 
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CHAPTER X. 

SECONDARY SEXUAL CHARACTERS OF I^sTSEClB. 



Diveralfied Structures possessed by the Males for seizing tlie Females* — 
Differences between tbo Sejics, of ivhicb the Meaning is not under* 
stood. — Difference in Size between tlie Sexes* — Tliyeanura* — Diptcro. 
— Hemiptera* — Homoptera, Musical Powers poaseBsed by the Males 
fllono.— Ortboptcra, Musical Instruments of the Males, much diversi- 
fied in Structure ; Pugnacity ; Colors* — Ncuroptera, Sexual Differences 
in Color*^ — Ilyiiienoptera, Pugnacity and Colors. — Coleoptcra, Colors; 
furnished with Great Homs, apparently as an Ornament; Battles; 
Stridulating Organs generally common to Both Sexes* 

Ix tlie immense class of insects the sexes sometimes 
differ in their organs for locomotioDj and often in their 
sense-organs, as in the pectinated and beautiftilly plumose 
antcniije of the males of many species* In. one of the 
Ephemeral, namely Chlo6on, the male has great pillared 
eyes, of which the female is entirely destitute*' The ocelli 
are absent in the females of certain other insects, as in the 
Mutillidte, which are likewise destitute of wings. But we 
arc chiefly concerned with structures by which one male is 
enabled to conquer another, cither in battle or courtship, 
through his strength, pugnacity, ornaments, or music. 
The innumerable contrivances, therefore, by which the 
male is able to seize the female, may be briefly passed 
over. Besides the complex structures at the apex of the 

1 Sir J* Lubbock, * Transact. Liimcan Soc,’ vol, xxv* 18G0, p* 484. 
With respect to the MutiliidaD gcc Westwood, ^Mod. Class, of Insects,’ 
vol, ii, p* 213* 
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abdomen, wliicb ought perlmps to be ranked aa primary 
organs,^ ^4t is astonishing,” as Mr. B. D. Walsh’ has re- 
marked, ^‘ho>v many diSerent organs are worked in by 
bTature, for the seemingly insignificant object of enabling 
the male to grasp the female firmly.” The mandibles or 
jaws are sometimes used for this purpose; thus the male 
CorydaUs comutus {a neuropterous insect in some degree 
allied to the Dragon-flies, etc.) has immense curved jaws, 
many times longer than those of the female ; and they are 
smooth instead of being toothed, by which means he is 
enabled to seize her without injury/ One of the stag- 
beetles of North America (Jjucctnus elophus') uses his jaws, 
which are much larger than those of the female, for the 
same purpose, but probably likewise for fighting. In one 
of the sand-wasps [Amino^yhila) the jaws in the two se^^es 
are closely alike, but arc used for widely-different pur- 
poses; the males, as Prof Westwood observes, “are ex- 
ceedingly ardent, sci^ug their partners round the neck 
with their sickle-shaped jaws;”* ’while the females use 

* These organs in the male often differ In closely-allied species, and 

afford excdlcni specific charactcra, Eut tbcir importance nnder a fnne- 
tional point of view, as Mr. R. MacLaddan has remarked to tnc, has 
probably been overrated. It has been suggested, that dight differences 
in these organs would suffice to prevent the intercrossing of wdl-tnarked 
varietiea or incipient species, and would thus aid lu their development. 
That this can hardly be the case, w o may infer from the many recorded 
cases (see, for mstance, Bronn, ‘ Geschichte dor Natur,’ B. ii, 1843, ai 
164; and Wc&t wood, ‘Transact. Ent. Soc.Wcl, hi, 1842, p, 195) of dis- 
tinct species Laving been observed in union. Mr, MacLaelilan informs 
rnc {vide ‘Stett Ent. Zeitung,’ 1867, s. 155) that wlien several species of 
IMiryganida?, which present strongly-pronounced differences of this kind, 
were confined together by Dr, Aug. Meyer, th^i/ and one pair 

produced fertile ova, 

^ ‘The Practical Entomologist/ Philadelphia, vol. ii. May, 1807, p- 6S. 

^ Mr. Walsh, ibid. p. 107, 

* * Modem Classification of Insects,* vol. ii. 1840, pp, 206, SOS, Mr, 
Walah, who called my attention to this double use of the jaws, eays that 
he has repeatedly observed this fact. 



Darwin Online: courtesy o 



anorna 



imigi 




Chap. X.] 



INSECTS. 



333 



those organs for burrowing in sand-banks and making 
tlioir nests* 

The tarsi of the front-legs are dilated in many male 
beetles, or are furnished with broad cushions of hairs; 
and ill many genera of water-beetles they are armed with 
a round flat sucker, so that the male may adhere to the 
slipjiery body of the female. 

It is a nmdi more unusual cir- 
cuinstance that the females of 
some water-beetles (Dytisous) 
have their elytra deeply 
grooved, and iu A.cilius sul- 
caim thickly set with hairs, 
as an aid to the male* The 
females of some other water- 
beetles (Hydroporus) have 
their» elytra punctured for the 
same object** In the male of 
Crahro crihraHus (tig* 8), it is 
the tibia which is dilated into 
a broad horny plate, with mi- 
nute membraneous dotSj giv- 
ing to it a singular appearance 
like that of a riddle."^ In the 
male of Pentlie (a genus of 
beetles) a few of the middle joints of the antenme are 
dilated and furnished on the inferior surface with cushions 
of hair, exactly like those on the tarsi of the Carabidm, 

^ We have here a curious and iaeiplicable ease of dimorphism, for 
some of the females of four European species of Bytiscus, and of certain 
species of Hydroporus, have their elytra smooth ; and no intcrtncdlato 
gradations between sulcatcd or punctured and quite smooth el}^ra have 
been observed. See Dr. II. Schamri, aa quoted in the ‘ Zoologist/ vol 
v.-vi. 184'?-M8, p* 1800. Also Kirby and Spence, * hitroductloo to En- 
tomology/ vol iii. 1826, p. 305. 

^ Wealwood, ^ Modern Class/ vol, li, p, 193. The following statement 







Fio. 8 — Crahro crlhmritis. Upper 
figure, ma!e j lower figure, female. 
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“and obviously far the same end.” In male dragon-jlieSj 
“ tlic appendages at the lip of the tail are modified in an 

almost infinite variety of curious patterns 
to enable them to embrace the neck of the 
female.” Lastly, in the males of many in- 
sects, the legs are furnished with peculiar 
sjjines, knobs, or spurs; or the whole leg is 
bowed or thickened, but this is by no means 
invariably a sexual character ; or one pair, 
or all three pairs arc elongated, sometimes 
to an extravagant length.® 

In all the orders, the sexes of many 
species present differences, of which the 
meaning is not understood. One curious 
case is that of a beetle (fig. 9), the male of 
which has the left mandible much enlarged ; 
so that the mouth is greatly distorted. In 
another Carabidous beetle, the Eurygna- 
thus,® we have the unique case, as far as 
known to Mr. 'Wollaston, of the head of the 
female being much broader and larger, 
though in a variable degree, than that of 
the male. Any number of such cases could 
be given. They abound in the Lepidoptera : 
one of the most extraordinary is that cer- 
tain male butterflies have their fore-legs 

Fia 9 — Tftphro- atropMefl, with the tibijB and 

fmu?h rcduccd to mere rudimentary knobs. 

The wings, also, in the two sexes often diftcr 
in neuration/® and sometimes considerably 





per 
raal^?: 
ure, female. 



about Ponthej and others in inverted commas, are taken from Mr. Walsh, 
^ Practical Entomologist,’ Philadelphia, vol. ii. p. 88. 

^ Kirby and J^ponce, * Intro duct.’ etc., vol. iu. pp, 3 3 2-3 3 G. 

^ ‘ In«ecta Maderensia,’ 1834, p. 20. 

E. Doubleday, ' Amiab and Mag. of Nat. Hist.’ vol. i. 1848, p. 
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iu outlifiCJj ns in the Aricoris epitus^ which was shown to 
me in the British Museum by Mr, A. Butler, The males 
of certain South American butterflies have tufts of hair on 
the margins of the wings, and horny excrescences on the 
disks of the posterior pair.” In several British butterflies, 
the males alone, as shown by Mr, Wonfor, arc in parts 
clothed with peculiar scales. 

The purpose of the luminosity in the female glow- 
worm is likewise not understood ; for it is very doubtful 
whether the primary use of the light is to guide the male 
to the female. It is no serious objection to this latter be- 
lief that the males emit a feeble light ; for secondary sexu- 
al characters proper to one sex are often developed in a 
slight degree in the other sex. It is a more valid objection 
that the larvas shine, and in some species brilliantly: Fritz 
Moller informs me that the most luminous insect which he 
ever beheld in Brazil was the larva of some beetle. Both 
sexes of certain luminous species of Elater emit light. 
Kirby and Spence suspect that the phosphorescence serves 
to frighten and drive away enemies. 



Difference in Size between the Sexes^ — With insects of 
all kinds the males are commonly smaller than the fe- 
males ; and this diflerence can often be detected even in 
the larval state. So considerable is the difference between 
the male and female cocoons of the silk-moth {Domhyx 
mori)^ that in France they are separated by a particular 
mode of weighing/^ In the lower classes of the animal 

I may add that the wings in certain Ilymenoptera (see Shuckard, * Fosao* 
riul Ilymenop.^ 183^, pp. 30-43) differ in nenration accordiug to sex. 

II. W. Bates, in * Journal of Proc. Linn, Boc.’ vol, Ti. 1803, p. ^1. 
Mr. Wonfor’s observations are quoted in ‘ Popular Science Review,^ 1SG8, 
p, 343, 

Kirby and Spcnce> ^lutroduction to Entomology,^ vol. iii, p. 209, 

Rubinot, *Ver8 Sciie,’ ISIS, p, SO'?, 
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kingdotiij tho greater size of tlic females seems generally 
to depend on their developing an enormous number of ova ; 
and this may to a certain extent hold good with insects. 
But I)r. Wallace has suggested a much more probable ex- 
planation* He finds, after carefully attending to the de* 
velopment of the caterpillars of Jiombi/x cynthia and 
yamchmai^ and especially of some dwarfed caterpillars 
reared from a second brood on unnatural food, “that in 
proportion as the individual moth is finer, so is the time 
required for its metamorphosis longer ; and for this reason 
the female, which is the larger and heavier insect, from 
having to eaiTy her numerous eggs, will be preceded by 
the male, which is smaller and has less to mature.’^ ** Now, 
as most insects are short-lived, and as they are exposed to 
many dangers, it would manifestly be advantageous to tho 
female to be impregnated as soon as possible. This end 
would he gained by the males being first matured in large 
numbers ready for the advent of the females; and this 
again would naturally follow, as Mr. A, R. Wallace has 
remarked/® through natural selection ; for the smaller 
males woiild he first matured, and thus would procreate a 
large number of offspring which would inherit the reduced 
size of their male parents, while the larger males from be- 
ing matured later would leave fewer offspring* 

There are, however, exceptions to the rule of male in- 
sects being smaller than the females ; and some of these 
exceptions are intelligible. Size and strength would he 
an advantage to the males, whieh fight for the possession 
of the female; and in these cases the males, as with the 
stag-beetle (Lncaims), are larger than the females* There 
are, however, other beetles which are not known to fight 
together, of which the males exceed the females in size * 
and the meaning of this fact is not known ; but in some 

‘Transact Ent HoeJ* 3d aeries, y, p. 486* 

‘ Journal of Proc. Ent. Soc.' Feb, 4, imi, p, 
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of these cascSj as with the huge Dynastes and Megaaoma, 
we can at least sec that there would be no necessity for 
the males to be smaller than the females j in order to be 
matured before them, for these beetles are not short-lived, 
and tliere would be ample time for the pairing of the sexes. 
So, again, male dragon-flies (Libcllulidse) are sometimes 
sensibly larger, and never smaller, than the females and 
they do not, as Mr, MacLachlan believes, generally pair 
with the females, until a week or fortnight has elapsed, and 
until they have assumed their proper masculine colors. 
But the most curious case, showing on what complex and 
easily-overlooked relations so trifling a character as a 
difference in size between the sexes may depend, is that of 
the aculeate Ilymenoptera j for Mr* P* Smith informs me 
that throughout nearly the whole of this large group the 
males, in accordance wdth the general rule, are smaller 
than the females and emerge about a week before them ; 
hut among the Bees, the males of Apk mdlijicaj AntM- 
dmm manicatum and Antkophora acemorum, and among 
the Fossores, the males of the JUIethoca ichneumonides^ 
are larger than the females. The explanation of this 
anomaly is that a mamage-flight is absolutely necessary 
with these species, and the males require great strength 
and size in order to carry the females through the air. In- 
creased size has here been acquired in opposition to the 
usual relation between size and the period of development, 
for the males, though larger, emerge before the smaller fe- 
males. 

We will now review tlie several Ordei*s, selecting such 
facta as more particularly concern us. The Lepidoptcra 
(Buttei*fiies and Moths) will be retained for a separate 
chapter. 

For this ami other statementa on the size of the sexes, BCe Kirby 
and Spence, ibid. vol. lii. p, SOO ; on the duration of hfo in iusccts, see 
p. 314. 
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Order, T/ii/sa/mra.~T\iCi members of this Order are 
lowly organbed for their class. They arc wingless, dull- 
colored, raiiiiite insects, with ugly, almost misshapen heads 
and bodies. Tlie sexes do not dilfcr ; but they oflfer one 
interesting fact, by showing that the males pay sedulous 
court to their females even low down in the animal scale. 
Sir J. Lubbock/^ in describing the JSmynthurtes hUeuSj 
says : “ It is very amusing to see these little creatures co- 
quetting together. Tlio male, which is much smaller than 
tlie female, runs round her, and they butt one another, 
standing face to hicc, and moving backward and forward 
like two playful lambs. Then the female pretends to run 
away and the male runs after her with a queer appearance 
oi anger, gets in front and stands facing her again ; then 
she turns coyly round, but he, quicker and more active, 
scuttles round too, and seems to whip her with his antemiac ; 
then for a bit they stand face to face, play with their an- 
tciinio, and seem to be all in all to one another.” 

Order, Diptera (Flies).^ — The sexes differ little in colon 
The greatest difference, known to Mr. F. Walker, is in the 
genus Kibio, in which the males are blackish or quite 
black, and the females obscure brownish orange* The 
genus Elaphomyia, discovered by Mr* Wallace^® in Kew 
Guinea, is highly remarkable, as the males are furnished 
with honis, of which the females are quite destitute. The 
liorns spring from beneath the eyes, and curiously resemble 
those of stags, being either branched or pal mated. Tfiey 
equal in length the whole of the body in one of tlie spe- 
cies. They might bo thought to serve for fighting, but, as 
in one species they are ot a beautiful pink-color, edged 
with blackj with a pale central stripe, and as these insects 
liave altogetlier a very elegant appearance, it is perhaps 

‘ Transact. Liunean Soe.' vol. xs\ i. ISGB^ p, 296. 

* The Malay Archipelago/ vol iJ. 1869, p, 313. 
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more probable that the horns serve as ornaments.' That 
the males of some Diptera fight together ia certain ; for 
Prot Westwood has several times seen this with some 
species of Tipiila or Ilarry-loog-legs. Many observers 
believe that when gnats (Culicidie) dance in the air in a 
bodjj alternately rising and falling j the males are courting 
the females. The mental fiiculties of the Diptera are 
probably fairly well developedj for their ncryoua system 
is more highly developed than in most other Ordei-s of in- 
sects/® 

Order, llemipi^ra (Field-Bugs). — Mr. J. W. Douglas, 
who has partienlariy attended to the British species, lias 
kindly given me an account of their sexual dilfercnces. 
The males of some species are furnished with wings, 
while the females are wdnglesB i the sexes differ in tlie 
fonn of the body and elytra; in the second joints of their 
antennae and in their tarsi j but, as the signification of 
these differences is quite unknown, they may be here 
passed over. The females are generally larger and more 
robust than the males. With British, and, as far as Mr. 
Douglas knows, with exotic species, the sexes do not com- 
monly differ much in color ; but in about six British spe- 
cies the male is considerably darker than the female, and 
in about four other species the female is darker than the 
male* Both sexes of some species arc beautifully marked 
with vermilion and black. It is doubtful whether these 
colors serve as a protection. If in any species the males 
had differed from the females in an analogous manner, we 
might have been justified in attributing such conspicuous 
colors to sexual selection wfith transfereuce to both sexes* 

Some species of llcdavidse make a stridulating noise ; 

* Modem Claissification of Insects^^ yoL ii. 1840, p. 626. 

Bee Mr. B. T. Lownc’s very mte resting work, ‘On the Amitomy of 
the Blow-Fly, Musca voinitoria/ 18t0, p. H. 
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aud, in tlio case of Pirates stridulus^ thie is said ** to Le 
effected by the movement of the neck Tvithln the pro- 
thoracic cavity. According to Wcstrmg, liGduvim per~ 
sonatus also stridulates. But I have not been able to 
learn any particulars about these insects ; nor have I any 
reason to suppose that they differ sexually in this respect. 

Order, IIomopUra.—'Ev^ry one who has wandered in 
a tropical forest must have been astonished at the din 
made by the male Cicadee, *The females are mute ; as the 
Grecian poet Xcnarchus says, “ Happy the Cicadas live^ 
since they all have voiceless wives,” The noise thus made 
could be plainly heard on board the “Beagle,” when 
anchored at a quarter of a mile from the shore of Brazil ; 
and Captain Hancock says it can be heard at the distance 
of a mile. The Greeks formerly kept, and the Chinese 
now keep, these insects in cages for the sake of their song, 
so that it must be pleasing to the ears of some men,^* 
TJie Cicadidae usually sing during the dayj while the 
Fulgoiidaa appear to be pight-songsters. The sound, ac- 
cording to Landois,” w'ho lias recently studied the subject, 
is produced by the vibration of the lips of the spiracles, 
which are set into motion by a current of air emitted from 
the trachete. It is increased by a wonderfully complex 
resounding apparatus, consisting of two cavities covered 
by scales. Hence the sound may truly be called a voice, 
111 the female the musical apparatus is present, but very 
much less developed than iu the male, and is never used 
for producing sound. 

With respect to the ohjcct of the music., Hr. Hartman, 

Wcetwood, * Modem Class, of Insects,’ v<A. ii. p. 41^3. 

** These particulars arc taken fi*om AVestwood’s * Modern Class, of 
Insects,’ vol. ii. 1840, p. 422* See, also, on the Fulgoridte, Kirbj and 
Spence, * Introduct,’ vol. ii. p. 40 L 

^Zeitschdft fur wisseiischaft. Zoolog.’ 15, xvji, 18G7, e, 162-168, 
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in ppoaking of the cloada scptemdecim of tlie United 
States, says;** *‘The drums arc now (June Gth and 7th, 
1851) beard in all directions* This I believ^e to be the 
marital summons from the males* Standing in thick 
chestnut-sprouts about as high as my head, where hun- 
dreds were around me, I observed the females coming 
around the drumming males.” He adds; “This season 
(August, 1868) a dwarf pear-tree in my garden produced 
about fifty larvas of Cic. pndnosa ; and I several times 
noticed the females to alight near a male wliile he was ut> 
tering bis clanging notes.” Fritz Mailer writes to me 
from Southern Brazil that he has often listened to a musi- 
cal contest between two or three males of a Cicada, hay- 
ing a particularly loud voice, and seated at a considerable 
distance from each other. As soon as the first had fin- 
ished his song, a second immediately began j and after he 
had concluded, another began, and so on. As there is so 
much rivalry between the males, it is probable that the 
females not only discover them by the sounds emitted, but 
that, like female birds, tiiey are excited or allured by the 
male with the most attractive voice. 

I have not found any well-marked cases of ornamental 
differences between the sexes of the Ilomoptera. Mr* 
Douglas informs me that there are three Britisli species, 
in which the male is black or marked with black bands, 
while the females are pale-colored or obscure* 

Order, Orihoptera , — The males in tlm throe saltatoi ial 
families belonging to this Order are remarkable for their 
musical powers, namely, the Adietidin or crickets, the 
Locustidas for which there is no exact equivalent name in 
Eiiglisli, and the Acridiidsc or grasshoppers. The stridii- 
lation produced by some of the Locustidae is so loud tliat 

I am indebted to Mr, Wahh for having sent me Ihia estract from a 
‘Journal of the Doings of Cicada septemdodra,’ by Dr. Hartman, 
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it can l>c heard during the night at the distance of a 
mile; and that made by certain species is not unmusical 
even to the Imman ear, so that the Indians on the Ama- 



zons keep them in wicker cages. All observers agree that 
the sounds serve cither to call or excite the mute females. 
But it has been noticed"' that the male migratory locust 
Qf Bussia [one of the Acridii<Iie)j w hile coupled "with the 
female, stridulatcs from anger or jealousy when ap- 
proached by another male. The house-cricket when sur- 
prised at night uses its voice to warn its fellow's." In 
North America the Katy-did iriati/pkijUum coneavum. 




Fro. 10.— Grj^llufl campeairLB (from Lan- 
floia). 

Ri?ht-hancl llanr«, under Fide of part of 
the wiii^-nenmro, mucii ma^oifted, 
Bhowiiiff the teeth, st. 

.Left-hand toire, upper flurface of winsf- 
cover^ with the pi-ojectinjr, Biuooth uer- 
vure, r, across which the teeth {st) are 
ec raped. 



one of tlie Locuatidae) is 
described as mounting 
on the upper branches of a 
treCj and in the evening be- 
ginning his noisy babble, 
while rival notes issue from 
the iieiirbborinsf trees, and 
the groves resound with the 
call of luity • dld~ she- did 
the live-long night*” Mr. 
Bates, in speaking of the 
European field-cricket (one 
of the Aehetidse), says : 
“The male has been ob- 
served to place itself in the 
evening at the entrance of 
its burrow, and stridulate 



until a female approaches, when the louder notes are 
succeeded by a more subdued tone, wliile the success- 
ful musician caresses with his aiitcnnai the mate he has 



L. GuildiDf;, 'Transact. Linn. Soc/ rol sv. p. 15L 

Kdppcn, as quoted in the 'Zoobj^ical Recoiri; for 1867, P* 460, 

Gilhert Wliite, 'Nat Hist, of Sdbomc/ voL it p. 262. 

” Hiirrisi, 'Insects of New England/ 1842, p. 128, 



Chap. X.] 



ORTHOrTERA. 



343 






won/' *' Dr. Scuddcr was able to excite one of these in- 
sects to answer him, by rubbing on a file Avith a quill/" 
In both sexes a remarkable auditor-y aiqjaratus lias been 
discovered by Von tSiebold, situated in the front legs/' - 
In the three Families the Bounds are dilfercntly pro* 
diiced* In the males of tlie Achetidoo both wing-covers 
have the same structure ; and this in the field*cricket 
{G^ryllus cam 2 >estns^ tig* 10) consists, as described by 
Landois,*® of from 131 to 138 sharp, transverse ridges or 
teeth on the under side of one of the nervures of the 
Aviiig-coA'Cr. This toothed ncrvnre is rapidly scraped 
across a projecting, smooth, hard nervnre (r) on the upper 
surface of the opposite Aving. First one 
Aving is rubbed over the other, and then 
the movement is reversed. Both Avings 
are raised a little at the same time, so 
as to increase the resonance. In sonic 
species the wing-covers of the males are 
furnished at the base with a talc-likc 
plate.*® I have here gh^en a drawing (tig. 

11) of the teeth on the under side of the n._ Teeth of 

iiervurc of another species of (Irylliis, vi2., 

G, do7nesticns. Laudole). 




In the Locustidm the opposite wing-cov^ers differ in 
structure (tig* 12), and cannot, as in the last family, be in- 
differently used in a reversed manner. The left Aving, 
Avhich acts as the boAV of the fiddle, lies OA^er the right 

*Tbc Naturalist on the Amazonei,^ vol L 1663, p. 252. Mr. Bates 
j^ives a verj intcrcstinf^ discussion on the gradations in the musical appa- 
ratQs of the three families. See also Westwood, *■ Alodem Class." toI ii. 
pp. 445, 463. 

^ * Proc. Boston Soc. of Nat. TTist/ \'ol xL April, 1868. 

^Nouveau Manuel dMnat. Comp*’ (French trauslat.), tom. L 13S0, 
p. 5G7- 

* Zeitfldirifl Hir wissenschaft. ZoologJ R. xvii. 1867, s. 117, 

^ Westwood, * Modem Class, of Insects,’ a^oI. i. p, 440, 
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wins which serves as the fiddle itself. One of the net- 
vures (a) on the under surface of the former is finely scr- 
ratedj and is scraped across the prominent nervures on the 
upper surface of the opposite or right wing. In our Brit- 
ish I^/tasffonura it appeared to me that the 

serrated nervurc is ruhhed against the rounded hind 
corner of the opposite wdng, the edge of which is thick- 
ened, colored brown, and very sharp. In the right wing, 
but not in the left, there is a little plate, as transparent as 
talc, surrounded by nervures, and called the speculum, 
In EpM/pjnger a member of this same family, we 

have a curious subordinate modification; for the wiug- 
covers are greatly reduced in size, but the posterior part 
of the pro-thorax is elevated into a kind of dome over the 
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Avitig-cOTCrs, and whicli has probahij.tho effect of increas- 
ing the sound.” “* 

We thus see that the musical apparatus is more differ- 
entiated or specialized in the LocustidfCj which includes, 
I bclicrc, the most powerful performers in the Order, than 
in the Achetidae, in which both wing-covers have the 
same structure and the same function.®® Landois, however, 
detected in one of the Lociistidie, namely, in Decticus, 
a short and narrow row of small teeth, mere rudiments, on 
the inferior surface of the right wing-cover, which under- 
lies the other and is never used as the bow. I observed 
the same rudimentary structure on the under side of the 
right wing-cover iu Phasgonura viridusima. Hence we 
may with confidence infer that the Locustidm are de- 
scended from a form, in which, as in the existing Ache- 
tidie,hoth wing-covers had serrated nervures on the under 
surfiice, and could be indifferently used as the how; but 
that in the Locuetida^ the two wing-covers gradually be- 
came differentiated and perfected, on the principle of the 
division of labor, the one to act exclusively as the how 
and the other as the fiddle. By what steps the more 
simple apparatus in the Achetidse originated, we do not 
know, hut it is probable that the basal portions of the 
wdng-covers overlapped each otlicr formerly as at present, 
and that the friction of the nervures produced a grating 
sound, as I find is now the case with the wing-covers of 
the females.®® A grating sound thus occasionally and ac- 
cidentally made by the males, if it served them ever so 
little as a love-call to the females, might readily have been 
intensified through sexual selection by fitting variations in 
the roughness of the nervures having been continually 
preserved. 

** WestwooJ, * Modem Class, of Insects/ voU L p. 453, 

w Landois, ibid. a. 121, 123. 

** Mr. Walsb also inform b me tlmt lie bag noticed that the fcmidc of 
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111 the last and third Family j namely, the Acridiida 
or grasslioppcrs, tlie striduktion is produced in a very 
difterent maimer, and is not so shrill, according to l>r. 
Seudder, as in the preceding Families. The inner surface 
of the femur (fig. 13, r) is fiimislied with a longitudinal 
row of 111 invite, elegant, lancet-shaped, elastic teeth, from 
85 to 93 in number^"" and these are scraped across the 
sharp, projecting nervures on the wing-covers, which are 
thus made to vibrate and resound. Ilarris^^ says that 

when one of the males 




begins to play, be first 
“bends the shank of 
the hind-leg beneath the 
thigh, where it is lodged 
in a furrow designed to 
receive it, and then draws 
the leg briskly up and 
down. He does not play 
both fiddles together, but 
alternately first upon one 
and then on the other/’ 



species the base 
of the abdomen is hoi- 



lowed out into a great 
cavity which is believed to act as a resounding-board. In 
Pneumora (fig. 14), a South African genus belonging to this 
same family, we meet with a new and remarkable modifi- 



cation : ill the males a small notched ridge projects ob- 
liquely from each side of the abdomen, against which the 
hind femora are rubbed/® As the male is furnished with 



the PlaitfphtfUujn concavum^ “when captured, makes a feeble grating 
noise by sbufflmg her wing-eoTcrs together.” 

Landois, ibid. a. 113. 

^ 'Inscets of New England,' 1842, p. 133. 

33 Westwood, * Modem Class ificuti on/ voL i. p. 4C2. 
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^vings, the fctualc being wingless, it is remarkable that 
the thighs arc not rubbed in the usual manner against tlic 
wing-covers j but this may perhaps be accounted for by 
the unusually small size of the hind-legs. I have not been 
able to exaiuiue the inner surface of the thighs, wliicli, 
judging from analogy, would be finely serrated. The 
species of Pneuinora have been more profoundly modified 
for tlie sake of stridulation tlian any other orthopterous 
insect ; for iti the mule the whole body has been converted 



Fia. 11— rjicimioni (frflm ppccimens In (he Mueeuin), Upper figm-o, 

malo \ Jovver a^piak. 
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into a musical instrument, being distended with air, like a 
great pellucid bladder, so as to increase the resonance, 
Mr. Trimen informs me that at the Cape of Good Hope 
these insects make a wonderful noise during the night* 

- There is one exception to the rule that the females in 
these three Families are destitute of an eflScieiit musical 
apparatus ; for both sexes of Ephippiger (Locustidee) are 
said *** to be thus provided. This case may be compared 
with that of the reindeer, in which species alone both 
sexes possess horns. Although the female orthoptera are 
thus almost invariably mute, yet Landois found rudi- 
ments of the stridulating organs on the femora of the fe- 
male Acridiidse, and similar rudiments on the under sur- 
face of the wing-covers of tl)e female Achetidai ; hut he 
failed to find any rudiments in the females of Decticus, 
one of the Lociistida^, In the Ilomoptcra, the mute fe- 
males of Cicada have the proper musical apparatus in an 
undeveloped state ; and we shall hereafter meet, in other 
divisions of the animal kingdom, with innumerable in- 
stances of structures proper to the male being present in 
a rudimentary condition in the female. Such cases appear 
at first sight to indicate that both sexes were primordially 
constructed in the same manner, but that certain organs 
were subsequently lost by the females. It is, however, a 
more probable view, as previously explained, that the or- 
gans in question were acquired by the males and partially 
transferred to the females, 

Landois has observed another interesting fact, namely, 
that, in the females of the Acridiidse, the stridulating teeth 
on the femora remain throughout life in the same condition 
in which they first appear in both sexes during the larval 
state. In the males, on the other hand, they become 
fully develo])ed and acquire their perfect structure at 

^ Weatwood, ihul. vol, i. p. 4fi3, 

Laiiduib, Md. b. 115^ 116^ 120, 122. 
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iho last moult, when the insect is mature and ready to 
breed* 

From the facts now given, we see that t!ie means by 
which the males produce their sounds are extremely di- 
versified in the Orthoptera, and are altogether different 
from those employed by the Homoptera. But throughout 
the animal kingdom we incessantly find the same object 
gained by the most diversified means ; this being due to 
the whole organization undergoing in the course of ages 
multifarious changes ; and, as part after part varies, differ- 
ent variations are taken advantage of for the same gen- 
eral purpose. The diversification of the means for pro- 
ducing sound, in the three families of the Orthoptera and 
in the Homoptera, impresses the mind witli the Ingh im- 
portance of these structures to the males, for the sake of 
calling or allurhig the females. We need feel no surprise 
at the amount of modificatioti which the Orthoptera have 
undergone in this respect, as we now know, from T>i\ 
Scudder’s remarkable discovery, that ttiere has been 
more than ample time. This naturalist has lately found a 
fossil insect in the Devonian formation of ^vew Bruns- 
wick, which is furnished with “ the well-known tympanum 
or stridulating apparatus of the male Lociistidre.” This 
insect, though in most respects related to the Neuroptera, 
appears to connect, as is so often the case with very an- 
cient forma, the two Orders of the Neuroptera and Or- 
thoptera which are now generally ranked as quite distinct. 

I have but little more to say on the Orthoptera. Some 
of the species are very pugnacious : when two male ficld- 
crickets {Gryllm Mmpestris) are confined together, they 
fight till one kills the other j and the species of Nantis <iro 
described as manoeuvring with their sword-like front-limbs, 
like hussars with their sabres. The Chinese keep these 

« 'Transact. Ent. Soc/ 3d series, vol. li. ('Journal of Proceedings/ 
p. 117.) 
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insects in little bamboo cages and match them like game- 
cocks/® With respect to color, some exotic locusts are 
beautifully ornamented ; the posterior wings being marked 
with red, blue, and black ; but, as throughout the Order 
the two sexes rarely differ mucli in color, it is doubtful 
whether they owe these bright tints to sexual selection. 
Conspicuous colors may ho of use to these insects as a 
protection, on the principle to be explained in the next 
chapter, by giving notice to their enemies that they are 
unpalatable* Thus it has been observed that an Indian 
brightly-colored locust was invariably rejected when of- 
fered to birds and lizards. Some cases, however, of sex- 
ual differences in color in this Order are known. The 
male of an American cricket*^ is described as being as 
white as ivory, while the female varies from almost white 
to greenish yellow or dusky. Mr* Walsh informs me 
that the adult male of Spectrum femoratum (one of 
the PhasmidEc) is of a shining brownish-yellow color ; 
the adult female being of a dull, opaque, cinereous brown ; 
the young of both sexes being green.” Lastly, I may 
mention that the male of one curious kind of cricket ** is 
furnished with a long membranous appendage, which 
falls over the face like a veil;^’ but whether this serves 
as an ornament is not known. 

I 

Order, Neuroptera.—Litile^ need here be said, except 
in regard to color. In the Ephemeridi® the sexes often 
differ slightly in their obscure tints 3 but it is not prob- 

WeBtwood, * Modem Class, of Inaccts/ toL L p. 427 , for cricketB^ 
p* 44 ES, 

** Mr. Cb. Home, in ‘Proc. Ent. SocJ May S, 1869, p. 3 tii. 

The Oecaiithns nivalis. Harris, * Insects of New England,’ 1842, 
p. 124. 

Plfttyblemmis ; IVcstwood, ‘ Modern Class/ vol i. p. 447. 

15. D* Walsb, the Pseudo-ncuroptera of Illinois, in * Proc. Ent. Soc. 
of Philadelpbia,’ 1S62, p. 361, 
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al>le that tlie males are thus rendered attractive to the 
females. The Libclliilidoo or dr a cron-flies are ornamented 
’with splendid green j blue, yellow, and vermilion metallic 
tints; and the sexes often differ. Thus, the males of some 
of the Agrionidac, as Prof, Westwood remarks/" “are of 
a rich blue ■with black -wings, while the females are fine 
green with colorless wings.” But in Agrion Ramhurii 
these colors are exactly reversed in the two sexes.*’ In the 
extensive 5forth American genus of Hetoerina, the males 
alone have a beautiful carmine spot at the base of each 
wing. In Anctx Junius the basal part of the abdomen in 
the male is a vivid ultra-marine blue, and in the female 
grass-green. In the allied genus Gomphus, on the other 
, hand, and in some other genera, the sexes differ hut little 
in color. Throughout the animal kingdom, similar cases 
of the sexes of closely-allied forms either differing greatly, 
or very little, or not at all, are of frequent occurrence. 
Although with many Libcllulidse there is so wide a differ- 
ence in color between the sexes, it is often diflicult to say 
which is the most brilliant ; and the ordinary coloration 
of the two sexes is exactly reversed, as we have just seen, 
in one species of Agrion. It is not probable that their 
colors in any case have been gained as a protection. As 
Mr. MacLachlao, who has closely attended to this family, 
writes to me, dragon-flies— the tyrants of the insect-world 
— are the least liable of any insect to be attacked by birds 
or other enemies. He believes that their bright colors 
serve as a sexual attraction. It deserves notice, as hearing 
on this subject, that certain dragon-flies appear to he at- 
tracted by particular colors : Mr. Patterson observed*'^ that 
tlie species of Agrionidte, of which the males arc blue, 

‘Modem Class/ toI, ii. p. 37. 

Walalj, ibid. p. 381. I am indebted to tbLj paturalist for the follow- 
ing facia on ITctEerina^ Anax, and OpmpLus. 

‘Transact. Ent. Soc/ vol. i. 1836, p. IxxsL 
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settled in iiumtera on the blue float of a fishing-line j while 
two other species were attracted by shining white colors. 

It is an interesting faet^ first observed by Schelverj 
that the maleSj in several genera belonging to two sub- 
families, when they first emerge from the pupal state are 
colored exactly like the females ; hut that their bodies in 
a short time assume a conspicuous milky-blue tint, owing 
to the exudation of a kind of oil, soluble in ether and alco- 
hoh Mr, MacJjachlan believes that in the male of Libel- 
liila depre^sa this change of color does not occur until 
nearly a fortnight after the metamorphosis, wlien the sexes 
arc ready to pair. 

Certain species of Neurothemis present, according to 
Brauer,"^' a curious case of dimorphism, some of the females 
having their wings netted in the usual manner; while ’ 
other females have them “ very richly netted as in the 
males of the same species.’^ Brauer “ explains the phe- 
nomenon on Darwinian principles by the supposition that 
the close netting of the veins is a secondary sexual char- 
acter in the males.’* This latter character is generally de- 
veloped in the males alone, but being, like every other 
masculine character, latent in the female, is occasionally 
developed in them. We have here an illustration of the 
manner in which the two sexes of many animals have 
probably come to resemble each other, namely, by varia- 
tions first appearing in the males, being preserved in 
them, and then transmitted to and developed in the fe- 
males ; but in this particular genus a complete transference 
ia occasionally and abruptly effected. Mr. MacLachlau 
informs me of another case of dimorphism occurring in 
several species of Agrion in which a certain number of 
individuals are found of an orange-color, and these are in- 
variably females. This is probably a case of reversion, 
for in the true Libellulte, when the sexes dificr in color, 

f 

See abstract in the ‘Zoological RecortP for 1867, p. 450 
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the feniiiles are always orange or yclloTv, so tliatj supposing 
Agrion to he descended from some primordial form hav- 
ing the characteristic sexual colors of the typical Lihelliila?, 
it woiikl not he surprising that a tendency to vary in this 
manner should occur in the fetnales alone. 

Although mauy dragon-flies are such large, powerful, 
and fierce insects, the males have not been observed by 
Mi\ MacLachlaii to fight together, except, as he believes, 
in the ease of some of the smaller species of Agiion, In 
another very distinct group in this Order, namely, in the 
Termites or white ants, both sexes at the time of’ swarm- 
ing may be seen running about, “ the male after the fe- 
male, sometimes two chasing one female, and contending 
with great eagerness wdio shall win the prize,”®’ 



Order, JIymenoptera,—^\it\X inimitable observer M. 
Fabrc,®’ in describing the habits of Cerceris, a wasp-like 
insect, remarks that “ fights frequently ensue between the 
males for the possession of some particular female, who 
sits an apparently unconcerned beholder of the struggle 
for supremacy, and, when the victory is decided, quietly 
flies away in company with the conqueror,” Westwood “ 
says that the males of one of the saw-flies (Tenthrcdina.') 
“ have been found fighting togetlier, with their mandibles 
locked.” As JU. Fabre speaks of the males of Cerceris 
striving to obtain a particular female, it may be well to 
bear in mind that insects belonging to this Order have the 
power of recognizing each other after long intervals of 
time, and arc deeply attached. F or instance, Pierre 1 Fuber, 
whose accuracy no one doubts, separated some ants, and 
when after an interval of four raoutlis they met others 



Kirby ami Ppenci?, *IntroUuct. to Entomology,^ toL 1818, p. 35, 
Sec an interesting article, “The Writings of Eiibre,^’' in ^Nat. IHst, 
Review; April, 18(52, p. 122. 

^Journal of Froc. of Entomolog. SocJ Sept. V, 1863, p. IGD* 

10 




354 



SEXUAL SELECTION. 



[Paht 11 . 



which had formerly belonged to the same community, 
they mutually recognized and caressed each other with 
their antennm. Had they hecn strangers they would have 
fought together. Again, when two communities engage 
in a battle, the ants on the same side in the general confu- 
sion sometimes attach each other, but they soon pereeive 
their mistake, and the one ant soothes the other. “ 

In this order slight diiferences in color, according to 
sex, are common, but conspicuous differences are rare ex- 
cept in the family of Becs^ yet both sexes of certain 
groups are so brilliantly colored — for instance, in Chrysis, 
in Avhich vermilion and metallic greens prevail — that we 
are tempted to attribute the result to sexual selection. In 
the Ichiieumonida?, according to Mr. Walsh,*® the males 
are almost universally lighter colored than the females. 
On the other hand, in the Tenthredinidie the males arc 
generally darker than the females. . In the Siricidoe the 
sexes frequently differ ; thus tlie male of Birex Juvencus is 
handed 'vvitli orange, 'while the female is dark purple ; but 
it is difficult to say which sex is the most oraamented. 
Ill Tremex columbm the female is much brighter colored 
than the male. With ants, as I am informed by Mr. F. 
Smith, the males of several species are black, the females 
being testaceous. In the family of Bees, especially in 
the solitary species, as I hear from tlie same distingiuslied 
entomologist, the sexes often differ in color. The males 
are generally the brightest, and, in Bombus as well as in 
Apathus, much more variable in color than the females, 
III Afithophora retusa the male is of a rich fulvous browui, 
while the female is quite black : so are the females of sev- 
eral species of Xylocopa, the males being bright yelloAV, 
In an Australian bee {Xestis bomb^Iaus).^ the female is of 

I 

P. Huber. ■ Ecclicrelies sur lea McDura dcs Fourmis 1810, pi\ 
ICOj 165. . 

*1 ‘Pi-Qc. Entoiaolog. Soc. of PhiU^delpbiH,^ 1866, pp. 238, 239, 
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ail extremely brilliant steel-blue, Bomctimei^ tinted with 
vivid green; the male being of a bright brassy color 
clothed with rich fulvous pubescence. As in this group 
the females are provided with excellent defensive weap- 
ons in their stings, it is not probable that they have come 
to differ in color from the males for the sake of protection. 

Muillla J^aropma emits a Btridulating noise ; and ac- 
cording to G our ea ii both sexes have this power. He 
attributes the sound to tlie fiietion of the third and pre- 
ceding abdominal segments; and I find that these sur- 
faces are marked %vith very fine concentric ridges, but so 
is the projecting thoracic collar, on which the head artic- 
ulates ; and this collar, when sci'atched with the point of 
a needle, emits the proper sound. It is rather surprising 
tliat both sOaXCS should have the power of stridulating, as 
the male is wini^cd and the female windless. It is notori- 
ous that Bees express certain emotions, as of anger, by the 
tone of their humming, as do some dipterous insects ; but 
I have not referred to these sounds, as they arc not known 
to be ill any way connected with the act of courtship. 

Order, Coleoptera (Beetles). — Many bectics are col- 
ored so as to resemble the surfaces which they habitually 
frequent. ■ Other species are ornamented with gorgeous 
metallic tints— for instance, many Carabidoe, which Hvo 
on the ground and have the power of defending them- 
selves by an intensely acrid secretion~tlie splendid dia- 
mond-beetles which are protected by an extremely hard 
covering’ — many specie b of Chrysomela, such as cere- 
alis^ a large species beautifully striped with various col- 
ors, and in Britain confined to thc^ bare summit of Snow- 
don — and a liost of other species. These splendid colors, 
wiiich arc often arranged in stripes, spots, crosses, and 
other elegant patterns, can hardly be beneficial, as a pro- 

Quoted hy Weatwood, *■ Modern Chaa. of Insects,’ vol II p. 2H. 
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tectioii, except in the case of some flower-feeding species ; 
and we cannot believe that they are purposeless. Hence 
the suspicion arises that they serve as a sexual attrac- 
tion : but 'we have no evidence on this head, for the sexes 
rarely dilfer in color* Blmd beetles, which cannot of 
course behold each other’s beauty, never exhibit, as I hear 
from Mr* Waterhouse, Jr., bright colors, though they 
often have polished coats : hut the explanatioii of their 
obscurity may be that blind insects inhabit caves and 
other obscure stations* 

Some Longieorns, however, especially certain Priom* 
da?, offer an exception to the common rule that the sexes 
of beetles do not differ in color* Most of these insects are 
large and splendidly colored. The males in the genus 
Pyrodes/® as I saw in Mr* Bates’s collection, arc generally 
redder hut rather duller than the females, the latter being 
colored of a more or less splendid golden green. On the 
other hand, in one species the male is golden green, the 
female hchig richly tinted with red and purple. In the 
genus Esmeralda the sexes differ so greatly in color that 
they have been ranked as distinct species : in one species 
both are of a beautiful shining green, but the male has a 

Pyrodes pulchcrrimus, in which the se^ces differ conspicuously^ haA 
been described by Mr, Bates in * Transact, Ent. Soc,’ I860, p. 50, I will 
specify the few other cases in which I have heard of a dificrence in color 
between the sexes of beetlea. Kirby and Spence (‘Introduct. to Ento- 
moloj^y,’ Tol. iii, p. 301) mention a Caiitharis, Meloe, Bhagium^ and the 
Lcplura Ustacea ; the male of the latter being tea taceous^ with a black 
thorax j and the female of a dull red all over. These two latter beetles 
belong to the Order of Longicoms. Messrs. R. Trimen and Waterhouse, 
Jr., inform me of two Lamellicoms, viz*, a Pedtrichia and Trlchius, the 
male of the latter being moro obscurely colored than the female. In 
Tillus donffaiui the male is black, and the female always, as it is believed, * 
of a dark-blue color with a red thorax. The male, also, of Qrsodacna 
■xira^ as I hear from Mr. Walsh, is black, the female (the so-called 
O, ruficoUh) having a rufous ihoras. 
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rod iborax. On the wliolo, aa l;ir as I could judge, the 
females of those Ihionidte, in which the sexes ditfer, are 
colored more richly than the males ; and this does not ac- 
cord with the coinnion rule in regard to color wdien ac- 
quired through sexual select ioiL 





ria. 15 .— Chfllcosoma atlas. L'ppcr Hctito, male (reduced) ; lower figure^ female 

tuatural eizc). 



A most remarkable distinction lietn'ccii the sexes of 
many beetles is presented by the great horns which rise 
from the head, thorax, or clypeua of the males; and in 
some few cases from the under surface of the body. These 
horns, in the great family of the Lamellicorns, rcsemhle 
those of various quadrupeds, such as stags, rhinoceroses, 
etc., and are wonderful both from their sine and diversi- 
fied shajics. Instead of describing them, I have given 
figures of tiic males and females of some of the more re- 
markable foi-ms. (Figs. 15 to 19.) The females gen- 
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Fia. It.— Plianaiu i faunas. 



Fia. 10^— C^>pris Isfidis, (Tjcft-Uauil %arG3, males.) 



Flo, 18.— Dipelicua cautorL 



Fio, 19.— Ontliopha^ufl rajiglfer, calargctl. 
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orally exhibit mdimerits of the lioriis in the form of small 
knoba or ridges j bnt some are destitute of even a nidi- 
mciit. On the other liand, the horns are nearly as ■well 
developed in the female as in the male of I^han€Bu& Zan- 
cifer* and only a little less well developed in the females 
of some other species of the same genus and of Copris, 
In the several subdivisions of the familyj the differences 
in structure of the horns do not run parallel, as I am iii- 
fonned by Mn Bates, with their more important and 
characteristic differences ; thus, within the same natural 
section of the genus OnthophagnSj there are species ■vv'hich 
liave either a single cephalic born, or two distinct horns. 

In almost all cases, the horns are remarkable from 
tlicir excessive variability ; so that a graduated series 
can be formed, from tlie most highly-developed males to 
others so degenerate that they can barely be distinguished 
from the females. Mi\ Walsh found that in Fhanwus 
camifi^ the horns were thnee as long in some males as 
in others. Mr, Bates, after examining above a hundred 
males of Onthophagus rangifer (fig. 19), thought that he 
had at last discovered a species in which the horns did 
not vary ; hut further research proved the contrary. 

The extraordinary size of the horns, and their widely- 
difierent structure in closely-allied forms, indicate that 
they have been formed for some important purpose ; but 
their excessive variability in the males of the same spccica 
leads to the inference that this purpose cannot be of a 
definite nature. The horns do not show marks of fric- 
tion, as if used for any ordinary work. Some authors 
suppose*® that as the males w«andcr much more than the 
females, tliey require horns as a defence against their 
enemies I but in many cases the horns do not seem ■well 
adapted for defence, as they arc not sharp. The most 

bi tproc. Eiitomolog, of FliilaJclphia/ 1S64, p. 228. 

“ Kilby and Speuce^ ^liilroduct. EiitomologJ vel. IIL p. SOO. 
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tigliliug together; but they have never been observed to 
iiiiht ; nor could Hr. Bates, after a careful examination of 
numerous species, liud any suflicient evidence, in their 
uml Hated or broken condition, of their having been thus 



v.'ould probably have been increased through sexual selec- 
tion, so as to have exceeded that of the female ; hut Mr. 
Bales, after comparing the two sexes in above a hundred 



moreover, one beetle, belonging to the same great divis- 
ion of the Lamellicoms, namely, Lethrus, the males of 
whicli arc known to light, but they are not i>rovided with 
horns, though their mandibles arc much larger than those 
of the female. 

The coucluslon, which best agrees wdth the fact of the 
lionis having been so immensely yet not fixedly devel- 
oped — as shown by their extreme variability in tlio same 
species and by their extreme diversity in closcly-allicd 
species — is that they have been acquired as ornaments. 



fork or pair of horns on the lower surface of the thorax. 
This situation seems extremely ill-adapted for the display 
oi these projections, and tliey may be of some real service ; 




species of the Coprida?, does not find in welbdeveiopM in- 
dividuals any marked diflcrencc in this respect. There is. 



This view will at first appear extremely 




improbable ; but we shall hereafter fin<I 
- witli many animals, standmo: much limber 
in the scale, namely, fishes, amphibians, 
reptiles, and birds, that varions kinds of 
crests, knobs, horns, and combs, have 
been developed apparently for tliis sole 
purfiose* 



Fio, 20. — Onitis. fur- 
male, viewed 
from bcueatii. 



s f(ir~ The males of Omtis furcifer (fig- 30) 



ed - . \ f 

are furnished with singular projections 

on their anterior femora, and wdth a great 



m 
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but no use can at present be assigned to them. It is a 
highly-remarkable fact, that although the males do not ex- 
hibit even a trace of horns on the upper surface of the 
body, yet in the females a riidhneiit of a single horn on the 
head (lig. 21, a), and of a crest (li) on the thorax, are plainly 
visible. That the slightest thoracic crest in the female 




Fig, 21*— Left-band flg:arc* male of OniHs ftircifor, vloivcd latcially. lUght-hand 
figure, female, &. Rtidimcut of cephalic liom. Tn\cc of tlmmcic horn or 
creat. 

is a rudiment of a projection proper to the male, though 
entirely absent in the male of this particular species, is 
clear : for the female of J)uba^ bison (a form which comes 
next to Oriitis) has a einiilar slight crest on the thorax, 
and the male has in the same situation a great projection. 
So again there can be no doubt that the little point (a) 
on the head of the female Ouitis fnreifer^ as well of tlie 
females of two or tlircc allied species, is a mdimentaiy 
representative of tlie cephalic horn, which is common to 
the males of so many laniellicorn beetles, as in Phaiiajus, 
hg* 17. The males, indeed, of sonic niinamed beetles in 
the British Museum, which are believed actually to be- 
long to the gemiB Onitis, arc furnished "with a similar 
horiL The remarkable nature of this case will be best 
perceived by an illustration t the lluminant quadrupeds 
run parallel with the lamellieorn beetles, in some females 
posBesaing horns as large as those of the male, in others 
liaving them much smaller, or existing as mere luidmientB 
(thongli tills is as rare with ruminants as it is common 
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witli LaTnellicorns)j or in Jmying none at all. Now, if a 
now gpecies of deer or sheep were discovered with the 
female bearing distinct rndimonts of horns, while the 
licad of the male was absolutely smooth, wo should have 
a case like that of Onitis ftirei/er, 

111 this case the old belief of rudiments having been 
created to complete the scheme of Nature is so far from 
Jiolding good, that all ordinary rules are completely 
broken through. The vie’w wdiich seems the most proba- 
ble is that some early progenitor of Onitis acquired, like 
other Lamellicorns, horns on the head and thorax, and then 
transferred them, in a rudimentary condition, as witli so 
many existing species, to the female, by whom they have 
ever since been retained. The subsequent loss of the 
lioms by the male may have resulted through the prin- 
ciple of compensation from the development of the pro- 
jections on the lower surface, wdiile the female has not 
been thus affected, as she is not furnished with these pro- 
jections, and consequently has retained the rudiments of 
the horns on the upper surface. Although this view is 
supported by the case of Bledius immediately to be given, r 
yet the projections on the lower surface differ greatly in 
structure and development in the males of tlie several spe- 
cies of Onitis, and are even rudimentary in some ; never- 
theless the upper surface in all these species is quite desti- 
tute of horns. As secondary sexual characters are so emi- 
nently variable, it is possible that the projections on the 
lower surface may have been first acquired by some pro- 
genitor of Onitis and produced their effect through coin 
pensation, and then have been in certain cases almost 
completely lost. 

All the cases hitherto given refer to the LamelHconis, 
but the remains of some few other beetles, belonging to 
two widely-distinct grou])S, namely, the Ciirciirionidfo and 
Lltaphylinuhc, arc furnished witli horns — in the former on 



niine: 
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the lower surfLicc of tlic body/' in the latter on the upper 
Kurface of the head and thorax. In the Staphylinid® the 
liO!'!is of the males in the same species are extraordinarily 
variable^ just as wo have seen with the Lamellicorns. In 



Fig, 23. “Bled in^ tanma, magnifled. Left-hand male ; ri^bt-hand figure, 

female I 

Siagoniiiin we have a case of dimorphism, for the males 
can be divided into two sets, difleritig greatly in the size 
of their bodies, and in the development of their horns, 
without any intennediate gradations* In a species of 
Dlediiis (fig* 22), *also belonging to the Staphylinidie, male 
specimens can be found in the same locality, as Prof, 
AN^estwood states, ^^In which the central horn of the tho- 
rax is very large, but the horns of the head quite rudi- 
inciital ; and others, in which the thoracic horn is much 
shorter, while the protuberances on the head are long*’’ 
Here, then, vre apparently have an instance of compensa- 
tion of growth, Avhich throws light on the curious case 
just given of the loss of the upper honis by the males of 
OnUis farctfer, 

Iauo of Hattie,- — Some male beetles, wliicli seem ill 
fitted for fighting, nevertheless engage in conflicts for the 
])ossession of tlic females. Mr. AA^allaec saw two males 
of Lcptorhynchus angmtatm^ a linear beetle with a much 

Kirby and Spence, ibid. voU iii. p* 329* 

* Modem Classification of Insects,* voi i* p. 1V2. On the same 
there is an account of Siagonium. In the British Museum I noticed one 
male speeimen of Siaf^onium in an inlcrracdiate condition, so that the 
dimorphism is not strict* 

‘ Tlic Malay ArLdnpclago/ Yol, ii. 1869, p. £75. 
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do)igated rostrum, fighting for a female, who stood close 
by busy at her borings TJmy pushed at each other witli 
their rostra, and clawed and thumped apparently in the 
ffroatest ras:e.^^ The smaller male, how^ever, ‘^soon ran 
away, acknowledging himself vanqiiished.” In some few 
cases the males arc well adapted for fighting, by possess- 
iiig great toothed mandibles, much larger than those of the 
females* This is the case with the common stag-beetle 
{Lucamis. cervu&)^ the males of which emerge from tlia 
pupal state about a week before the other sex, so tha* 
several may often be seen pursuing the same female* At 
this period they engage in fierce conflicts* When Mr* A, 
ir. Davis’* enclosed two males with one female in a box, 
the larger male severely pinched the smaller one, until he 
resigned his pretensions* A friend informs mo that when 
a boy he often put the males togctlicr to see them fight, 
and he noticed that they were much bolder and fiercer 
than tlie females, as is well known to be the case with the 
higher animals. The males would seize hold of his finger, 
if held in front, hut not so the females. With many 
of the Liicanidiu, as well as with the ahove-mentioned 
Leptorhynchns, the males are larger and more powerful 
insects tlian the females* The t^vo sexes of JjCthrus 
cephalotes (one of the Lamellicorns) inhabit the same bur- 
row; and the male has larger mandibles than the female* 
If, during the breeding-season, a strange male attempts to 
enter the burrow, lie is attacked ; the female does not re^ 
main passive, but closes the mouth of the burrow, and en 
courages her mate by continually pushing him on from 
]>chiud. The action docs not cease until the asrerressor is 
killed or runs away,”' The two sexes of another lamelli- 

^ * Entomological MagazInOj* vot i. 1833, p. 82. Sec also, oo the cod- 
.flicts of tliia species, Kiiby and Spcuce, ibid* vol, iii. p. 31 1 ; and Wesb 
iTOod, ibid. Tol. i, p. 187. 

Quoted from Eiseber, in * Diet. Class, Nat’ tom. x, p* 324. 
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corn lieetlCj the Aleuchus cicatricosus^ live in pairs^ and 
Bccm much attaclied to each other ; the male excites the 
female to roll the halls of dung in which the ova arc de- 
posited ; and, if she is removed, he hecomes much agita- 
ted, If the male is removed, the female ceases all work, 
and, as M, Brulcrie believes, ’would remain on the spot 
until she died* 

The great mandibles of the male Lucanidoe are ex- 
tremely variable both iti size and structure, and in this 
respect resemble the boras on the head and thorax of 
many male Ijainellicoriig and Staphylinidie, A perfect 
scries can be formed from the best-provided to the worst- 
provided or degenerate males. Although the mandibles 
of the common stag-beetle, and probably of many other 
species, arc used as efficient weapons for fighting, it is 
doubtful whether their great size can thus be accounted 
for* We have seen that with the ljucanus ela]}hus of 
North x\merica they are used for seizing the female* As 
they arc so conspicuous and so elegantly branched, tlie 
suspicion has sometimes crossed my mind that they may 
be serviceable to the males as an ornament, in the same 
manner as the horns on t!ic head and thorax of the 
various above-described species. The male Chiasognathus 
grantU of South Chili— a splendid beetle bclongmg to the 
same family — has enormously-developed mandibles (fig* 
23) ; he is bold and pugnacious; when threatend on any 
side he faces round, opening his great jaws, and at the 
same time stridulating loudly; hut the mandibles vrerc 
not strong enough to pinch my finger so as to cause 
actual pain* 

Sexual selection, wljich implies the possession of con- 
siderable perceptive powers and of strong passions, seems 
to liave been more efibetive ’with the Jjainelliconis than 

*®‘ Aan. Soc* Entomolog* France; 136G, as quoted in ' Journal of 
Travel; by A. Murray, 18GS, j>* I3J5- 
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witli any other family of llie Ooleoptera or beetles. With 

Bome Bpedes the males are provided 
^vilh weapons for fighting ; some live 
ill pairs and bIiow mutual affection ; 
many have the power of stridulatiiig 
when excited ; many are furnished 
with the most extraordinary horns, 
apparently for the sake of ornament ; 
some wdffch are diurnal in their hal)- 
its are gorgeously colored; and, last' 
]y, several of the largest beetles in 
the world belong to this family, wffiich 
was placed by Linnaeus and Fabri- 
cius at the head of the Order of the 
Coleoptera,®^ 



Str'idulating organs^ — Beetles 
belonging to many and widely-dis* 
tinct families possess these organs. 
The sound eau sometimes he heard 
at the distance of several feet or even 
yards,”® but is not comparable with 
timt produced by the Orthoptera. 
Tlie part which may he called the 
rasp generally consists of a narrow 
slightly-raised surface, crossed by 
very finCj parallel ribs, sometimes so 
fine as to cause iridescent colors, and 
having a very elegant appearance 
under the microscope* In some cases, 
inintit rcdViccd.'^ Upper for instance, with Typlio:!US, it could 

male ; low ur figure, i i i ji . i 

female. ^ bc plainly seen that extremely nii' 



Fio. 2-1. — Cliiaso^mathns 



Westwood^ ‘Modem voL L p. 184. 

^ WollaHton, On certain musiciil Curculiouidtc^ ‘ Amiala and Mag. of 
XaL llistd Tol. VI. I860, p. I t 
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nute, Liiistly, tjcalc-liko prominciicess, Avhicli cover the 
whole Riirrouiiding surface in approximately parallel lines, 
give rise to the ribs of the rasp by becoming confluent 
aud straiglit, and at the satne time more prominent and 
smooth, A hard ridge on any adjoining j^art of the body 
which in some cases is specially modified far the pur* 
pose, serves as the scraper for the rasp. The scraper is 
rapidly moved across the rasp, or conversely the rasp 
across the scraper. 

These organs arc situated in widely -different positions, 
Tn the caiTiou-bcetles (Necrop horns) two parallel rasps (r, 
lig. 24) stand on the dorsal surface of the fifth abdominal 




Frc< ^ — Xccrr.phomfi (r^rjun LandoiB) r. The two topp&t LDaTiand imrt 

of the riit-p lki;;bly maipulfied. 

segment, each rasp being crossed, as deseribed liy Lan- 
dois,'" by from 12Q to 140 fine ribs. These ribs are 
scraped by the posterior margins of the elytra, a smalt 
portion of which projects beyond the general outline. In 
many Criocerida?, and in Clyihra ^-pxmetata (one of llie 
Chrysomelidac), and in some Tenebrionkke, ctc,,^’’ the rasp 

‘ ZeitiSc-hrift fiir wlss. Zoolog.’ B. sviL 1867, 0 , 127. 

I am greatly indebted to Mr. G, R. Crotch for haviog sent mo nu- 
nierous prepared epecimeng of various beetles belonging to these tUreo 
JUmilies and others, as well as for vahiahlc informalioii of all kinds. He 
believes that the power of etridulalion in the Clythra has not been pre- 
viously obsorv'ed. I am also much indebted to Mr, E. . Jansou, for 
information and spocimens. I may add that my son, Mr, 1. Darwin, finds 
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is seated on the dorsal apex of the ahdoiiieiij on the py- 
gidium or pro-pygiditim, and is scraped as above by the 
elytra. In Ileterocerus, which belongs to another family, 
the rasps are placed on tlie sides of the first abdominal 
segment, and are scraped by ridges on the femora." In 
certain Curculionidae and Carabldse," the parts are com- 
pletely reversed in position, for the rasps are seated on the 
inferior surface of the elytra, near their apices, or along 
their outer margins, and the edges of the abdominal seg- 
ments serve as the scrapers. In PeloMus hermanni (one 
of DytiscidoG or water-beetles) a strong ridge runs paraded 
and near to the sutural margin of the elytra, and is 
crossed by ribs, coarse in the middle part, but becoming 
gradually finer at both ends, especially at the upper end ^ 
when, this insect is held under water or in the air, a strid- 
ulating noise is produced by scraping the extreme horny 
margin of the abdomen against the rasp. In a great num- 
ber of long-horned beetles (Longicomia) the organs are 
altogether dift'erently situated, the rasp being on the 
meso-thorax, which is rubbed against the pro-thorax ‘ 
Landois counted 23S very fine ribs on the rasp of Ceram- 
hyx her os. 

Many Lamellicorns have the power of stridulating, 
and the organs differ greatly in position. Some species 
Btridulate very loudly, so that when Mr, P, Smitli caught 

that BQrmestes muruiu^ stridulates, but he searched m vain for the appa 
ratug. Seely tug has lately been described by Mr. Algeu as a stridulater 
in the ‘Edinburgh Monthly Magazine,’ 1869, Nov., p. 130. 

Schiddtc, translated in ‘Annals and Mag. of Nat Hist.* vol. xs. 
1S6Y, p. 3Y. 

Westring has described (Krojer, ‘Naturbist Tldsknft,’ B. ii, tS4S- 
’49, p. 334) the stridulating organs in these two, as well as Lu other futu- 
ilies. In the Carabidse I have examined ^aphrus jr and ^leihisa 

miiltijmticiataf sent to mo by Mr. Crotch. In Blethisa the transverse 
ridges on the furrowed border of the abdominal segincnt do not come 
into play, as far aa I could judge, iu scraping the rasps on the clvtra. 
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a Trox sabulosus^ a gamekeeper wlio stood ky tliouglit that 
he hack caught a mouse; but I failed to discover the proper 
organs in this beetle. In Geo trapes and Typhjeus a iiar- 
now ridge runs oblicpiely across (r, fig, 25) the coxa of 
each Innd-lcgj liaving in G. stereorarius eighty-four ribs, 
which arc scraped by a specially projecting 
part of one of the abdominal segments. In 
the nearly-allied Cojjris lunarts^ an exces- 
sively narrow fine rasp runs along the sutu- 
ral margin of the elytra, with another sliort 
rasp near the basal outer margin ; but in 
some other Coprini the rasp is seated, ac- 
cording to Leconte,"^® on the dorsal surface of 
tlic abdomen. In Oryctes it is seated on 
the pro-pygidium, and in some other Dy- 
nastini, according to the same entomolo- 
gist, on the under surface of the elytra. 

Lastly, *Westring states that in OmalopUa fio, sfi.— niDti-ic^ 

^ _ - of Ocotnipcestor- 

onin?iea the rasp is placed on the pro- corariuH (froni 

. \ Luiidoie), 

sternum, and the scraper on the meta- 
sternum, the parts thus occupy ing the 
under surface of the body, instead of the 
upper surface as in the Longicorns. 

AVe thus sec that the stridiilating organs in the differ- 
ent coleopterous families are wonderfully diversified in 
position, but not much in structure. Within the same 
family some species are provided with these organs, and 
sonic arc quite destitute of them. This diversity is intelli- 
gible, if we suppose that originally various species made 
a shuffling or hissing noise by the rubbing together of the 
hard and rougli parts of their bodies which were in con- 
tact; and that, from the noise thus produced being in 
some way useful, the rough suidaccs were gradually de- 

■^3 I am indebted to Mr. Walah, of liUnoia, for having; sent me cstracta 
from Leconte’s * Introduction to Entomology/ pp. 101, 143. 



r. Hasp. c. Coxa. 
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veloped into regular stridulatiiig organs. Some beetleSj as 
tliey movCj noiv^ produce^ either mtentioiially or nijinten- 
tioimlly, a shuffling noise, without possessing any proper 
organs for the purpose. Mr. Wallace informs me that the 
liJachinis Io?igimamiS (a Lamellicorn, with tlie anterior 
legs wonderfully elongated in the male) makes, wdiile 
moving, a low hissing sound by the protrusion and con- 
traction of the abdomen; and when seized it produces a 
grating sound by rubbing its hind-legs against the edges 
of the elytra,” The hissing sound is clearly due to a 
narrow rasp running along the sutural margin of eadi 
elytron; aud I could likewise make the grating sound by 
rubhhig the shagreened surface of the femur against the 
granulated margin of the corresponding elytron; but I 
could not here detect any proper rasp; nor is it likely 
tliat I could have overlooked it in so large an insect. 
After examining Cychrns and reading what Westring has 
written in liis two papers about this beetle, it seems very 
doubtful whether it possesses any true rasp, tliongh it has 
the power of emitting a sound. 

From the analogy of the Orthoptera and Horn opt era, 
I expected to find that the stridulating organs in the 
Coleoptera difiered according to sex ; but Landois, who 
lias carefully examined several species, observed no such 
difference ; nor did Westring; nor did Mr, G, R, Crotch 
in preparing the numerous specimens which he had the 
kindness to send me for examination. Any slight sexual 
diftercnce, however, would be difficult to detect, on ac- 
count of the great variability of these organs. Thus, in 
the first pair of the ^ecrophorus humator and of the 
Pelobtus wdiich I examined, the rasp was considerably 
larger in the male than in the female ; hut not so with 
succeeding specimens. In Geotrupes stereorariiis the rasp 
appeared to mo thicker, opaquer, and more prominent in 
three males than in the same lumihcr of females; conse- 
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quently my son, Mr. F, Darwin, in ortlcr to tlis^covcr 
wlietlier tlic eqxqs diflurcd in their power of stridulating, 
collected fifty-seven living Bpecimens, which lie separated 
into two lots, according as they made, when Field in the 
same manner, a greater or lesser noise. Ho ilieii examined 
their sexes, but found tliat the males were very nearly in 
the same jiroportion to the females in both lots. Mr, F, 
Smith has kept alive numerous specimens of 3fononi/chi/s 
pseudacori (Curculionid£e),and is satisfied that both sexes 
stridulate, and apparently in an equal degree. 

Nevertheless the jiower of stridulating is certainly a 
sexual character in some few Coleoptcra. Mr. Crotch has 
discovered that the males alone of two species of Ilelio- 
pathes (TeiiebrioDidai) possess stridulating organs. I ev- 
ainined five males of II. (/tbbus^ and in all these there wan 
a well-developed rasp, partially divided into two, on tlic 
dorsal surface of the terminal abdominal segment; while 
ill the same number of females there was not even a nidb 
ment of the rasp, the membrane of this segment being 
transparent and much thinner tlian in the male. In JI, 
cribratostriatus the male has a similar rasp, excepting 
that it is not partially divided into two portions, and tiic 
female is completely destitute of this organ; but in addi* 
tion the male has on the apical margins of the elytra, on 
each side of the suture, three or four short longitudinal 
ridges, which are crossed by extremely fine ribs, parallel 
to and resembling those on the abdominal rasp ; whether 
these ridges serve as an independent rasp, or as a scraper 
lor the abdominal rasp, I could not decide : the female 
exhibits no trace of this latter structure. 

Again, in three species of the Lamcllicorn genus 
Oryctes, we have a nearly parallel case. In the females 
of p*yphus and nasicornis the ribs on tlic rasp of the 
pro-pygidiiiin arc less continuous and less distinct llian in 
iFjc males ; but tlic chief diHercnce is that the whole upper 
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surface of this segment, ^vhon held iu the proper light, is 
seen to be clothed with hairs, which are absent or are rep- 
resented by excessively fine down in the males* It should 
be noticed that, in all Coleoptera, the effective part of the 
rasp is destitute of hairs* In 0 . s67i€ff€ti6Hsis the differ- 
ence between the sexes is more strongly marked, and this 
is best seen when the proper segment is cleaned and 
viewed as a transparent object. In the female the whole 
surfoce is covered with little separate crests, bearing 
spines ; while in the male these crests become, in proceed- 
ing toward the apex, more and more confluent, regular, 
and naked j so that three-fomlhs of the segment is covered 
with extremely line parallel ribs, which are quite absent 
in the female* In the females, however, of all three spe- 
cies of Oryctes, when the abdomen of a softened specimen 
is pushed backward and forward, a slight grating or strid- 
ulating sound can bo produced. 

Ill the case of the Heliopathes and Oryctes tlicre can 
liardly be a doubt that the males stridnlate in order to 
call or to excite the females ; but with most beetles the 
Btridulation apparently serves both sexes as a mutual call. 
This view is not rendered improbable from beetles stridu- 
lating under various emotions ; we know that birds use 
their voices for many purposes besides singing to their 
mates. The great Chiasogiiathus stridulates In anger ot 
defiance ; many species do the same from distress or fear 
when held so that they cannot escape: Messrs, Wollaston 
and Crotch were able, by striking the hollow stems of 
trees in the Canary Islands, to discover the presence of 
beetles belonging to the genus Aealles by their stridula- 
tion. Lastly, the male Ateuebus stridulates to encourage 
the female in her work, and from distress when she is re- 
moved,*^* Some naturalists believe that beetles make this 

M. P. do la Bi'ulerie, as quoted in ‘Journal of TraTel,^ A, Murrajp 
vol. I 1S68, p. IfjS, 
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noise to frigliteii away their enemiea ; hut I cannot think 
that the quadrupeds and birds which arc able to devour 
the larger beetles, with their extremely hard coats, would 
be frightened by so slight a grating sound. The belief 
that the st rid illation ser%ms as a sexual call is supported 
by the fact that death-tieks {Anobhini te$$eUatum) arc well 
known to answer each other’s ticking, or, as I have my* 
self observed, a tapping noise artificially made ; and Mr, 
l>oubleday informs me that he has twice or thrice ob- 
served a female ticking/* and in the course of an hour or 
two has found her united with a male, and on one occa- 
sion surrounded by several males. Finally, it seems 
probable that t!ie two sexes of many kinds of beetles were 
at first enabled to find each other by the slight shuffling 
noise produced by the rubbing together of the adjoining 
parts of their hard bodies ; and that as the males or 
females ■which made the greatest noise succeeded best in 
finding partners, the rugosities on various parts of their 
bodies were gradually developed by means of sexual se- 
lection into true stridulating organs* 

Mr. boubleday mforms me that the noise is produced by the in- 
sect raising itself on ita legs as high as It can, and theii etriking its thorax 
five or six times, in rapid successioTi, against the substance upon ivhich 
it is Bitting/^ For references on this subject see Landois, * Zeltschriffc 
fur wissen. Zoolog/ B. xviL s. 131. Olivier says (as quoted hj Kirby and 
Spence, ^ Introduct.’ vol* ii. p. 395) that the female of Timdia slriata 
produces a rather loud sound by striking her abdomen against any hard 
substance, and that the male, obedient to this call, soon attends her, 
and they pair*” 
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In tills great Order tlie most interesting point for ns js 
the difference in color between the sexes of the same spes 
eies, and between the distinct species of the same goniis. 
Nearly the whole of the following chapter will be devoted 
to this subject ; but 1 will first make a few remarks on one 
or two other points* Several males may often he seen 
pursuing and crowding ronnd the same femaje. Tlieir 
courtship appears to be a prolonged affair, for I have fre- 
quently watched one or more males pirouetting round a 
female until I became tired j without seeing the end of the 
courtship. Although butterflies are such weak and fragile 
creatures, tliey are pugnacious, and an Emperor buttei-fly ’ 
has been captured with the tij>s of its wings broken from 

* Apatura Irl^: * The Entomologist's Weekly Intelligencer,^ 1859, p. 
IS9* For the Bornean But terEics, see C, Colling wood, ‘Eamblcs of a 
Naturaliat; 1868, p. 183* 
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n conflict witli tmothcr male. Mr. Collingivoocl, in speak- 
itig of the ft^eqiient battles between tlie butterflies of Bor- 
neOj says, “ They whirl round each other with the greatest 
rapidity, and appear to be incited by the greatest ferocity.” 
One case is known of a butterfly, namely, the Ageronia 
feronia^ which makes a noise like tliat produced by a 
toothed wheel passing under a spring-catch, and which 
could be heard at the distance of several yards. At Rio de 
Janeiro this sound wms noticed by me, only when two 
were chasing each otlier in an irregular course, so that it is 
probably made during the courtship of the sexes ; hut 1 
neglected to attend to this point/ 

Every one has a<lmired the extreme beauty of many 
butterflies and of some moths ; and ive arc led to ask, How 
lias this beauty been acquired? Have their colors and 
diversified patterns simply resulted from the direct action 
of the physical conditions to which these insects have been 
exposed, without any benefit being thus derived? Or 
have snccessiA^e variations been accumulated and deter- 
mined either as a protection or for some unknown purpose, 
or that one sex might he rendered attractive to the other? 
And, again, what is the meaning of the colors being wide- 
ly dlflerent in the males and females of certain species, 
and alike in the two sexes of other epceies? Before at- 
tempUng to answer these questions a body of facts must 
be given. 

With most of our English butterflies, both those which 
are beautiful, such as the admiral, peacock, and painted 
lady (Yanessae), and those which are plain-colored, siieh 
as the meadow-browns (Hipparchiae), the sexes are alike. 
This is also the case with the magnificent Ileliconidfle and 

® See ray ‘Journal of ReacarcheV 184G, p, 38. Mr, Ooubleday has 
detected (‘ Proc. Knt. Soc.^ Mai-eh 3, 1845, p. 123) a. peculiar mem- 
branous sac at the base of tlic front wingsj, which is probably cmmectcJ 
wHb the production of die sound. 
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Danaida; of the tropics* But in certain other tropical 
groups, and with some of our English butterflies, as the 
purple etnporor, orange-tip, etc. {Ajmtura Jr is and 
thocharis cardamines), the sexes dilTor either greatly or 
slightly ill color* No language suffices to describe the 
splendor of the males of some tropical species. Even 
within the same genua wo often find species presenting an 
extraordinary difference between the sexes, while others 
have their sexes closely alihe* Thus in the South Ameri- 
can genus Epicalia, Mr* Bates, to whom I am much in- 
debted for most of the following facts and for looking over 
tills whole discussion, informs me that he knows twelve 
species, the two sexes of which haunt the same stations 
(and this is not always the case with butteiffiies), and 
therefore cannot have been differently affected by external 
conditions.® In nine of these species the males rank among 
the most brilliant of all batterflieSj and differ so greatly 
from the comparatively plain females tliat they were for- 
merly placed in distinct genera. — The females of these 
nine species resemble each other in their general type of 
coloration, and likewise resemble both sexes in several 
allied genera, found in various parts of the world. Hence, 
in accordance with the descent-theory, we may infer that 
these nine species, and probably all the others of the genus, 
are descended from aii ancestral form which was colored 
in nearly the same manner. In the tenth species the fe- 
male still retains the same general coloring, but the male 
resembles her, so that he is colored in a much less gaudy 
and contrasted manner than the males of the previous 
species* . In the eleventh and twelfth species, the females 
depart from the type of coloring which is usual with 
their sox in this genus, for they are gayly decorated in 

® Sec also Mr. Bates’s paper in * Proc. Ent. Soc. of Pliiladclpliia,’ 
1865^ p. 20G. Also Mr. Wallace on the same subject, in regard to Uia- 
dema, in 'Transact Entomology Soc. of London/ 1869, p. 2^3. 
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nearly the same manner as the males, hut in a somewhat 
less degree* Hence in these two species the brlglit colors 
of the males seem to have been transferred to the females ; 
wliile the male of the tenth species liiis cither retained or 
recovered the plain colors of the female as well as of the 
parent-form of the genus j the two sexes being thus ren- 
dered in both caseSj though in an ojjposite manner, neaily 
alike. In the allied genus Kubagis, both sexes of some of 
the species are plain-colored and nearly alike j while with 
the greater number the males are decorated with beauti- 
ful metallic tints, in a diversified manner, and differ much 
from their females. The females throughout the genus re- 
tain the same general style of coloring, so that tlicy com- 
monly resemble each other much more closely than they 
resemble their own proj^er males. 

In the genus Papilio, all the species of the /Eneas 
group are remarkable for their conspicuous and strongly- 
contrasted colors, and they illustrate the frequent ten- 
dency to gradation in the amount of difference between 
the sexes* In a few species, for instance, iji ascanms^ 
the males and females are alike j in others the males are 
a little or very much more superbly colored than the fe- 
males. The genus Junonia, allied to our Yaness pc, offers a 
nearly parallel case, for although the sexes of most of the 
sj>ccies resemble each other and are destitute of ricli col- 
or.s, j^et in certain species, as in ^ oenone^ the male is 
rather more brightly colored than the female, and in a few 
(for instance, andremiaja) the male is so different from 
tlic female that he might be nustaken for an entirely dis- 
tinct species. 

Another striking case was pointed out to me in the 
British Mnseiini by Mr. A. Butler, namely, one of the 
'j'ropical American Thedas, in which both sexes are nearly 
alike and wonderfully splendid; in another, the male is 

colored in a similarly gorgeous manner, while the whole 
J7 
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upper surface of the female is of a dull unifonn brown. 
Our common little English bine butterflies, of the genus 
Lycaena, illustrate the various differences in color between 
the sexes, almost as well, though not in so striking a niau' 
ner, as the alcove exotic genera. In Lyemna age^ti% both 
sexes have wings of a brown color, bordered with small 
ocellated orange spots, and are consequently alike* In L, 
mjon the wings of the male are of a iine blue, bordered 
with black ; while the wings of the female are brown, with 
a similar border, and closely resemble those of X. agestls^ 
Lastly^ in X. arion both sexes ai*e of a blue color and 
nearly alike, though in the female the edges of the wings 
are rather duskier, witli the black spots plainer ; and in a 
bright-blue Indian species both sexes are still more closely 
alike. 

I liave given the foregoing cases in some detail, in 
order to show, in the first place, that, when the sexes of 
hutteidlics differ, the male as a general rule is the most 
heautiful, and departs most from the usual ty{>e of color- 
ing of tlie group to which the species belongs. Hence in 
most groups the females of the several species resemble 
each other much more closely tlian do the males. In 
Rome exceptional cases, however, to whieli I shall here- 
after allude, tlm females are colored more splendidly than 
the males. In the second place, these cases have been 
given to bring clearly before the mind that, within the 
same genus, the two sexes frequently present every gra- 
dation from no difference in color to so great a difference 
that it was long before the two were placed by entomolo- 
gists in the same genus. In the third place, we have seen 
that, when the sexes nearly resemble each other, this ap- 
parently may bo due either to the male having transferred 
Ids colors to the female, or to the male having retained, 
or perhaps recovered, tlie primordial colors of the genus 
to which the species belongs. It also deserves notice that 
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it\ those groups ill which tlie sexes preseut any difference 
of color, the females usually resemble the males to a cer- 
tain extent, so that, when the males arc beautiful to an ex- 
traordinary degree, the females almost invariably exhibit 
some degree of beauty. From the numerous cases of gra- 
dation in the amount of difference between the sexes, and 
from the prevalence of the same general type of coloration 
throughout the whole of the same group, we may con- 
clude that the causes, whatever they may be, which have 
determined the brilliant coloring of the males alone of 
some species, and of both sexes in a more or less equal 
degree of other species, have generally been the same. 

As so many gorgeous butterflies inhabit the tropics, it 
has often been supposed tliat they owe their colors to the 
great heat and moisture of these zones* but Mr, Bates* 
lias shown, by tlie comparison of yarious closely-allied 
groups of insects from tlie temperate and tropical regions, 
that this view cannot be maintained ; and the evidence 
becomes conclusive when brilliantly-colored males and 
plain-colored females of tlie same species inhabit the same 
district, feed on the same food, and follow exactly the 
same habits of life. Even w hen the sexes resemble each 
other, we can hardly believe that their brilliant and heau- 
ti fully-arranged colors arc the purposeless result of the 
nature of the tissues, and the action of the surrounding 
conditions. 

With animals of all kinds, whenever color has been 
modified for some special purpose, tliis has been, as far as 
we can judge, citEier for protection or as an attraction be- 
tween the sexes. With many species of butterflies the 
upper surfiices of the wings are obscurely colored, and 
this in all probability leads to their escaping observation 
and danger. But butterflies when at rest would be par- 
ticularly liable to be attacked by their enemies; and al- 

* ‘ The NalurJ^li9t oti the Amazons,’ voL i. 1863, p. 19. 
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most all the kinds wlioii resting raise tlieir wings yerti- 
cally over their backs, so that the lower sides alone are 
exposed to view. Hence it is this side which in many 
cases is obviously colored so as to imitate the surfaces on 
which those insects commonly rest. Dr* Rossler, I be- 
lieve, first noticed the similarity of the closed wings of 
certain Vanessas and other butterflies to the bark of trees. 
Many analogous and striking facts could be given. The 
most interesting one is that recorded by Mr. Wallace’ 
of a common Indian and Sumatran butterfly (Kallima), 
which disappears like magic when it settles in a biisli ; 
for it hides its head and anteiime between its closed 
wdngs, and those, in form, color, and velning, cannot be 
distinguished from a witliered leaf together w’ ith the foot- 
stalk. In some other <jases the lower surfaces of the 
wdngs are brilliantly colored, and yet are protective ; thus 
in Theda ruhi the wings when closed are of an emerald 
green and rcsemhle the young leaves of the bramble, on 
wdiich this butterfly in the spring may often be seen 
seated. 

Although tlie obscure tints of the upper or under sur- 
face of many butterflies no doubt serve to conceal them, 
yet we cannot possibly extend this view^ to the brilliant 
and eonspiciioua colors of many kinds, such as our admiral 
and peacock Vanessie, our white eabbago-biitterflies (Pie- 
ris), or the great sw^allow-tail Papilio which haunts the 
open fens — for these butterflies are thus rendered visible 
to every living creature. With these species hoth sexes 
are alike ; but in the common brimstone butterfly ( Oo- 
nepteryx rhamn^) the male is of an intense yelloTV, while 
the female is much paler 5 and in the orangedip {Antho- 
charw cardamineB) the males alone have tlie bright 

^ Sec the interesting attick in the ‘ Westminster Review,^ July, 
p. 10, A woodcut of the Kallima is given by Mr. Wallace in ^lard* 
wLcke’e Science Goasipj^ Sept^ 1867, p, 196. 
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orange lips to tlieii* wings. In Uicgo cases tlie jnales aiul 
foniiilcs ara equally conspicuous, and it is not credible 
that their difference in color stands in any relation to or- 
dinary protection. Nevertheless, it is possible that the 
conspicuous colors of many species may be in an indirect 
manner beneficial, as will hereafter be explained, by lead- 
ing their enemies at once to recognize them as unpala- 
table. Even in this case it does not certainly follorv that 
their bright colors and beautiful patterns w'ere acquired 
for this special purpose. In some other remarkable eases, 
beauty has boon gained for the sake of protection, through 
the imitation of other beautiful species, which inhabit the 
same district and enjoy an immunity from attack by be- 
ing in some way offensive to their enemies. 

The female of our orange-tip bnttei-fiy, above referred 
to, and of an American species {Anth. genutia) probably 
show us, as Mr. "Walsh has remarked to me, the primordial 
colors of the parent-species of the genus ; for both sexes 
of four or five widely-distributed species are colored in 
nearly the same manner. "We may infer here, as in several 
previous cases, that it is the males of Anth. cardamines 
and genutia. which have departed from the usual type of 
coloring of their genus. In the Anth. sam from California, 
the orange-tips have become partially developed in the fe- 
male ; for her wings arc tipped with reddish orange, but 
paler than in the male, and slightly different in some other 
respects. In an aU'Lod Indian form, the Jphias glawdppe, 
the orange-tips arc fully developed in both sexes. In this 
Iphias the under surface of the wings marvellously resem- 
bles, as pointed out to me by Mr, A. Butler, a pale-col- 
ored leaf; and, in our English orange-tip, the under snrfaco 
resembles the flower-head of the wd Id-parsley, on which it 
may be seen going to rest at night,' The same reasoning 

* Sco the intcresliag ohserva,tions by Mr. T. W, WosJ, ‘ The Stu- 
Jciit,’ Sopt. 18(13, p. 81. 
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power wliich compels us to Lelicve that the lower surfaces 
liave here heen colored for the sake of protectiou^ leads us 
to deny tljat the wings have been tipped, especially when 
this character is couhued to the males, with bright orange 
for the sumo purpose* 

Turning now to Moths : most of these rest motionless 
with their wings depressed during the whole or greater 
part of the day j and the upper surfaces of their wings 
are often shaded aud colored in an admirable manner, as 
3Ir* Wallace has remarked, for escaping deteetioiL With 
most of the Bomhycidae and Noctuidae,’ when at rest, the 
front-wings overlap and conceal the hind-wings j so that 
ilie latter might be brightly colored without much risk ; 
and they are thus colored in many species of both families* 
During the act of flight, moths would often be able to es- 
cape from their enemies 5 nGvcrthclcss, as the hind-wings 
are tlien fully exposed to view, their bright colors must 
generally have been acquired at the cost of some little 
risk* But the following foct shows us how cautious we 
ought to be in drawing conclusions on this head* The 
common yellow iinder-wings (Triphaena) often fly about 
during the day or early evening, and are then conspicuous 
from the color of their hind-wings. It would naturally 
be tliought that this would be a source of danger ; but 
Mr* J* Jenner Weir believes that it actually serves them 
as a means of escape, for birds strike at these brightly- 
colored and fragile surfaces, instead of at the body* For 
instance, Mr, Weir turned into his aviary a vigorous spe- 
cimen of Tnp/imna pronuba^ which was instantly pur- 
sued by a robin ; but, the bird’s attention being caught 
by the colored wings, the moth was not captured until 
after about fifty attempts, and small portions of the wings 
were repeatedly broken oftb lie tried the same expert 
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inciitj ill ihe open aii\ witli a 7! iiml swallow ; 

Imt llie large size of tlim niotli prolmbly i titer fered with 
its capture/ "We arc thus reminded of a statement made 
by Wallace/ namely, that, in the Braziliiin forests and 
IMalayan islands, many common and higldy-dccorated but- 
terllies arc w'cak flyers, though furnished with a broad ex- 
jianse of w iiigs j and they “ are often captured with pierced 
iind broken wings, as if they had been seized by birds, 
from -which tliey had escaped : if the wings had been much 
smaller in proportion to the body, it seems ]>rohable that 
tlie insect wmnld more frequently have been struck or 
}>icrced in a yital part, and thus the increased expanse of 
tlie w ings may have been indirectly beneficial.” 

JHspla i/.~ThQ bright colors of butterflies and of some 
moths are specially arranged for display, wii ether or not 
they serve in addition as a protection. Bright colors 
w ould not be visible during the night : and there can be 
jio doubt that moths, taken as a body, arc much less gayly 
decorated than butterflieSj all of which are diurnal in tlicir 
habits. But the moths in certain families, such as the 
ZygmnidiC, various Sphingida?, UraniidiC, some Arctiidae 
and SaturniidLC, fly about during the day or early evening, 
and many of these are extremely beautiful, being far more 
brightly colored than the strictly nocturnal kinds, A few 
exceptional eases, liow^cver, of h rightly-colored nocturnal 
species 3)ave been recorded,** 

There ls evidence of another kind in regard to display, 

8 See also, OD tliis subject, Mr. Weir's paper in * Transact, Eut. Soc.* 
1861), p. 23. 

® ‘ Wcatminator Review/ July, 1S67, p. 16. 

For instance, Litboaia ; but l*rof. Westwood (* Modem Class, of 
lusectfl,’ vol. ii. p. 3S0) seems surprised sit tliU case. On the rclativo 
colors of diurnal and noctunuil Lepub^pterii, bcc ibid. pp. 333, 392 ; sdso 
HurriSy * Treatsse on the Insects of New Euglaiid,^ 1842, p. 315, 
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Ijiitterflies, as before remarked, elevate their iviiigs when 
at rest, and while basking in the sunshine often alternately 
raise and depress them, thus exposing to full view both 
surfaces; and, although the lower surface is often colored 
in an obscure manner as a protection, yet in many species 
it is as highly colored as the upper surface, and sometimes 
in a very diflercot manner* In some tropical species the 
lower surface is even more brilliantly colored than the 
upper," In one English fritillary, the Argynnis aglaia^ 
tlie lower surface alone is ornamented with shining silver 
disks, Nevertheless, as a general rule, the tipper surface, 
which is prohably the most fully exposed, is colored more 
brightly and in a more diversified manner than the lower, 
Ileucc the lower surface generally affords to entomologists 
the moat useful cliaracter for detecting the affinities of 
t!ie various species. 

Now if we turn to the enormous group of moths, which 
do not habitually expose to full view the under surface of 
their w iiigs, this side is very rarely, as I hear from Mr, 
Htaiiiton, colored more brightly than the upper side, or 
even witlt equal brightness. Some exceptions to the rule, 
either real or apparent, must be noticed, as that of Hypo- 
pyra, specified by Mr, W ormald,^“ Sir, K. Trimeu informs 
me that, in Guence'’s great work, three moths are figured, 
ill which the under surface is much the most brilliant* 
For instance, la the Australian Gastropliora the upper 
surface of the fore-wing is pale grayish-oclireous, while 
the lower surface is magnificently ornamented by an ocel- 
lus of cobalt-blue, placed in the midst of a black mark, 
surrounded by orange-yellow, and this by bluish- white, 

" Sucli diifcrences between the upper and lower siirfucea of the 
of several species of Papilio may be scon in the beautiful platen to ^Ir, 
Wallace’^ Memoir on the Papiliouidte of the Malayan Kcgloii, iu * Trau^i 
aet. Linn. Soc/ vol. xxv, part L 1865 , 

Troc* Eat. Soc,^ Marcli 1838 , 




CilAP» XT,] 



ntITTERFLIES AND MOTHS, 



385 



But tlie liabits of these three moths are unknown j so that 
no exphvnation can be given of their iiii usual style of col- 
oring, Jlr* Trimeii also informs me that the lovrer sut- 
ftce of the wings in certain other Geometree^* and quadri- 
fid 'Koctuce is cither more variegated or more brightly 
colored than the upper surface ; but some of these species 
liave the habit of ‘‘holding their wings quite erect over 
their backsj retaining them in this position for a consider- 
able time,’’ and thus exposing to view the under surface. 
Other species, wdien settled on the ground or herbage^ 
have the habit of now and then suddenly and slightly 
lifting lip their w-ings. Hence, the lower surface of the 
wings being more brightly colored than the upper surface, 
in certain moths, is not so anomalous a clrcunistauce as it 
at first appears. The Saturniidie include some of the 
most beautiful of all moths, their ivings being decorated, 
as in our British Emperor moth, iv ith tine ocelli j and Mr* 
T. W. Wood observes that they resemble butterflies in 
some of their movements ; “ for instance, in the gentle 
'Nvaving up and down of the w ings, as if for display, which 
is more characteristic of diurnal, than of nocturnal Lept- 
doptera,” 

It is a singular fiict that no British moths, nor, as far 
as I can discover, hardly any foreign , species, which arc 
l>rilliantly colored, differ much in color according to sex ; 
though this is the case wdth many' brilliant butteidlies. 
The male, however, of one American moth, the Saturnm 
7b, is described as having its fbrc-wdngs deep yelloiv, 
curiously marked with purplisli-red spots ; while the wings 
of the female are purple-brown, marked with gray lines/* 
TIjc British moths which differ sexually in color are all 

I 

** Sec alao an account of the South Aineric<m #;euu 3 Erateina (one of 
the Geometrae) in ^Transact. Eut. SocJ new series, vol, v* pU. xv., xvi 
*Proc. Ent, Soc, of London,^ July 1868, p, xxvn, 

ITams, * Treatise/ etc.^ edited by Flint, 1802, p, SOJ. 
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brown, or various tints of dull yellow, or nearly white. 
Ill several species the males are much darker than the 
females/® and these belong to groups which generally fly 
about during the afternoon. On the other hand, in many 
genera, as Mr. Staiiiton informs me, the males have the 
hind-wdiigs wliiter than those of the female — of which fact 
Agrotia eQtdamatio7ii3 offers a good instance. The males 
are thus rendered more conspicuous than the females, 
while flying about in the dusk. In the Ghost Moth {He- 
pialus Immtdi) the difference is more strongly marked ; 
the males being white, and the females yelloTv, with 
darker markings. It is difficult to conjecture wliat the 
meaning can be of these differences betTveen the sexes in 
the shades of darkness or lightness j but we can hardly 
suppose til at they are the result of mere variability with 
sexually-limited inheritance, independently of any benefit 
thus derived. 

From the foregoing statements it is impossible to ad- 
mit that the brilliant colors of butterflies and of some few 
moths have commonly been acquired for the sake of pro- 
tection. We have seen that their colors and elegant pat- 
terns arc arranged and exhibited as if for display. Hence 
I am led to suppose that the females generally prefer, or 

For instance, I observe in my sou’s cabinet that the males are 
darker than the females in the Laniocampa querem^ Odonenii^ potatoria^ 
H}jpo^^mna dkpaTj Dm^jekira pudihamh, and C^mia mmdka. In this 
latter species the dififcrcncc in color between the two sexes is strongly 
marked; and Mr. Wallace informs me that we here have, as he believei^, 
an instance of protective mimicry confined to one acx, as will hereafter 
be more fully explained. The white female of the Cycnia resembles the 
very common Spilomna menthrmii^ both sexes of which are w hite ; and 
Mr. Stainton observed that this latter moth was rejeeted w ith utter dis- 
gust by a whole brood of yonng turkeys, which were fond of eating other 
moths ; so that, if the Cycnia was commonly mistaken by British birds 
for the Spilosoma, it w'ould escape being devoured, and its wdiite decep- 
tive color would thus be highly beneficial. 
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arc most excited by the more brilliaut males ; for on any 
other supposition the males would be ornamented, as far 
as we can see, for no purpose. We know that ants and 
certain liiinellicom beetles are capable of feeling an at- 
tachment for each other, and that ants recognize their fel- 
lows after an interval of several month a. Hence there is 
no abstract improbability in the Lepidoptera, which prob- 
ably stand nearly or quite aa high in the scale as these 
insects, having sufficioiit mental capacity to admire bright 
colors* They certainly discover flowers by color, and, as 
I have elsewhere shown, the plants which are fertilized 
exclusively by the wind never have a conspicuously-col- 
ored corolla. The Ilnmmiiig-bird Sphinx may often bo 
seen to swoop down from a distance on a bunch of flowers 
in the midst of green foliage ; and I have been assured 
by a friend that these moths repeatedly visited flowers 
painted on the walls of a room in the south of France. 
The common wlute butterfly, as I hear from Mr, Double- 
(lay, often flies down to a bit of paper on the ground, no 
doubt mistaking it for one of its own species. Mr. Col- 
ling wood/’ in speaking of the difficulty of collecting cer- 
tain butterflies in the Malay Archipelago, states tliat “ a 
dead specimen pinned upon a conspicuous twig will often 
arrest an insect of the same species in its headlong flight 
and bring it down within easy reach of the net, especially 
if it be of the opposite sex.” 

The courtship of butterflies is a prolonged a flair* 
The males sometimes fight together in rivalry j and many 
may be seen pursuing or crowding round the same female. 
If, then, the females do not prefer one male to another, 
the pairmg must be left to mere chance, and this does 
not appear to me a probable event* If, on the other hand, 
the females liabitually, or even occasionally, prefer the 
more beautiful males, the colors of the latter will have 

* Rambles of a Naturalist in the Chineso Scasf 18G8, p, 182. 
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been reiKlei’cd brigliter by degrees, and will bavc been 
transmitted to both sexes or to one sex, according to 
which law' of inheritance prevailed. The process of sexual 
selection will have been much fiicilitated, if the conclu- 
sions arrived at from various binds of evidence in the sup- 
plement to the ninth chapter can be trusted ; namely, that 
the males of many Lepidoptera, at least: in the imago 
state, greatly exceed in numlxir the females. 

Some facts, however, are opposed to the belief that 
fem.ale butterflies prefer the more beautiful males ; thus, 
as I have been assured by several observers, fresh females 
may frequently be seen paired with battered, faded, or 
diii"v males ; but this is a circumstance wliicli could bard- 
Ijr fell often to follow from the males emerging from their 
cocoons earlier than the females. With moths of the 
family of tlio BornhycidrCj the sexes pair immediately after 
assuming the imago state; for they cannot feed, owing to 
the rudimentary condition of their mouths. The females, 
as several entomologists have remarked to me^ lie in an 
almost torpid state, and appear not to evince the least 
choice in regard to their partners. This is the case whh 
tlie common silk-moth (A as I have heen told by 

some Continental and English breeders. Dr* Wallace, 
who has had such immense experience in hreeding JJo?n- 
hyx ei/nfhiay is convinced that the females e^diiee no choice 
or prefej'ence. lie lias kept above 300 of these moths liv- 
ing together, and has often found the most vigorous fe- 
males mated with stunted males. The reverse apparently 
seldom occurs ; for^ as he believes, the more vigorous 
males pass over the weakly females, being attracted by 
those endowed with most vitality. Although we have 
been indii’eetly induced to believe that the females of 
many species prefer the more beautiful males, I have no 
reason to fiiispe(;t, either with moths or butterflies, that 
the males arc attracted by the beauty of the females. If 
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the more l)eautifiil females had been continually prefcrretlj 
it is almost certain, from the colors of butterflies being so 
frequently transmitted to one sex alone, that the females 
M'ould often have been rendered more beautiful than their 
male partners. But this does not occur except in a few 
instances j and these can be explained, as we shall preS' 
ently see, on the principle of mimicry and protection. 

As sexual selection primarily depends on variability, a 
few words must be added on this subject.* In respect to 
color there is no difficulty, as any number of highly-yaria- 
ble Lepidoptera could be named. One good instance ■will 
suffice : Mr. Bates showed me a Avholc scries of specimens 
of Papilio semstris and ehiidrenm / in the latter the males 
varied much in the extent of the beautifully-enamelled 
green patch on the fore-wmgs, and in tlie size of the white 
mark, as well as of the splendid criinBon stripe on the 
hind-wings; so that there "ft' as a great contrast between 
the most and least gaudy males. The male of Pap>ilio 
sesostrw^ though a beautiful insect, is much less so than 
1\ ehiidrenm^ It likewise varies a little in the size of the 
green patch on the fore-wings, and in the occasional 
pcar^ancc of a small crimson stripe on the hind-wings, bor- 
rowed, as it would seem, from its own female ; for the fe- 
males of this and of many othc?r species in the .riSneas 
group possess this crimson stripe. Hence, between the 
Inightest specimens of P. sesostris and the least bright of 
P there was but a small interval; and it was 

evident that, as far as mere variability is concerned, there 
would be no difficulty in permaoently increasing, by means 
of selection, the beauty of either species. The variability 
is liere almost confined to the male sex; but Mr. Wallace 
and Mr. Bates have shown that the females of some 

** Wallsicc Oil the Papiliontda) of the Malayan Region, In ^Transact.. 
Liqil Soc.^ voL ixv. 1866, pp. 8, 36. A striking case of a rare variety, 
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other species are extremely variable, the males being 
nearly constant. As I have before mentioned the Ghost 
ilotli {llepialas hiimuU) as one of the best instances in 
liritain of a diftereiico in color between the sexes of 
moths, it may be worth adding that, in the Shetland 
Islands, males arc frequently found which closely resem- 
ble the females. In a fiitnro chapter I shall have occasion 
to show that the beautiful eye-like spots or ocelli, so com- 
mon on the wings of many Lepidoptera, are eminently 
variable. 

On the Avhole, altlionga many serious objections may 
be urged, it seems probable that most of the species of 
Lepidoptera which are brilliantly colored, owe their col- 
ors to sexual selection, excepting in certain eases, pres- 
ently to be mentioned, in which conspicuous colors are 
beneficial as a protection* From the ardor of the male 
througliout the auimal kingdom, he is generally willing to 
accept any female ; and it is the female which usually ex- 
erts a choice* Hence, if sexual selection has here acted, 
the male, when the sexes differ, onglit to be the most 
brilliantly colored ; and this uiiJoubtedly is the ordinary 
rule, Wlien the sexes are brilliantly colored and resem- 
ble each other, the characters acquired by the males aj> 
pear to have been transmitted to both sexes. But will 
this explanation of the similarity and dissimilarity in 
color between the sexes suffice ? 

The males and females of the same species of butterfly 
are known in several cases to inlialiit different stations, 

strictly intcrmedliite between two other well-mu rked female varieties, is 
given by Mr. Wallace. See also Bates, iu ^ Proc. Entomolog. Soc. 
Kov. 19, 1866, p. 

Mr. H. MacLachlaii, * Transact. Ent, Soc.’ vol. ii. part Gtli, Sd series, 
1866, p, 459. 

H. W. Bates, *The Naturaliat on the Amazons,’ vol. li. 1863, p, 
228. A. R. Wallsicc, in * Transact. Linn, Soe/ vol x^v. 16615, p. 10, 
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the former commonly basking in tho euiiBliinej the latter 
liaunting gloomy forests* It is therefore possible that 
iliflbrciit coiiditiona of life may have acted directly on the 
two sexes j but this is not probcablc,®’ as in the adtilfc state 
they arc exposed during a very short period to different 
conditions ; and the larvae of both arc exposed to the same 
conditions. Mr. Wallace believes that the less brilliant 
colors of the female have been specially gained in all or 
almost all cases for the sake of protection. On the con- 
trary, it seems to me more probable that the males alone, 
in the large majority of cases, have acquired their bright 
colors through sexual selection, the females having been 
but little modified. Consequently the females of distinct 
but allied species ought to resemble each other much 
more closely than do the males of tlie same species ; and 
this is the general rule. The females thus approximately 
show us tlm primordial coloring of tlie parent-species of 
the group to which they belong. They have, however, 
almost always hceii modified to a certain extent by some 
of the successive steps of variation, through the accumula- 
tion of which the males were rendered beautiful, having 
been transferred to them* The males and females of allied 
though distinct species will also generally have been c.v- 
posed. during their prolonged larval state to different con- 
ditions, and may have been thus indirectly affected; 
though with the males any slight change of color thus 
caused will often have been completely masked by the 
brilliant tints gained through sexual selection. When we 
treat of Birds, I shall have to discuss the whole question 
whether the differences in color between the males and 
females have been in part spceially gained by the latter 
as a protection ; so that I will here only give unavoidable 
details. 

On tliirt whole (Subject, see ‘ The Variation of Animals and Planti 
under Domesticatioiij^ vol ii. ] 868, chap- xsiii. 
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In all cufips when tlio more common form of Gqtial in- 
heritance by both sexes has prevailctlj the selection of 
blight-colored males would tend to make the females 
britrht-colored : and the selection of dull-colored females 
would tend to make the males dull. K both processes 
Avere carried on siranltancouslY, they would tend to neu- 
tralize each other* As far as I can see, it would be ex- 
tremely difficult to change through selection the one fonn 
of inheritance into the other* But, by the selection of suc- 
cessive variations, which Averc from the first sexually lim- 
ited in their transmission, tliere AA^oiild not he the slightest 
difficulty in giving bright colors to the males alope, and 
at the same time, or eiibsequcntly, dull colors to the fe- 
males alone. 111 this latter manner female butterflies and 
moths may, as I fully admit, ha%m been rendered incon- 
spicuous for tlie sake of protection, and widely diflbreiit 
from their males. 

Mr* Wallace ” lias argued w'ith much force in favor of 
his YiGW that, when the sexes difier, the female has been 
specially modified for the sake of protection j and that 
lias been effected by one form of inheritance, namely, the 
transmission of characters to hoth sexes, having been 
changed through the agency of natural selection into the 
other foiTo, namely, transmission to one sex. I Avas at 
first strongly inclined to accept this Anew; but, the more I 
have studied the A'^arious classes throughout the animal 
kingdom, the less probable it has appeared* Mr* Wallace 
urges that both sexes of the Ileliconidc^^ J^anaidw^ Acra- 
eidc^^ are equally brilliant because both are protected 
from tlie attacks of birds and other enemies, by their of- 
fensive odor ; hut that in other groups, whieh do not 
possess this immunity, the females have been Tendered 

A. E. Wallace, in * The Journal of Travelj^ a'oI. L 1SG8, p* 88. 

* Westminster Keview,’ 18S7, p. 3L See also Messrs. AV allace ami 
Bates in * iVoc. Ent. Soc.^ Nov. 19, 18G6jp. xxxis. 
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inconspicuous, from having more need of protection than 
the males. This siippoaed diftereiicc in the *Mieed of pro- 
tection by the two sexes is rather deceptive, and requires 
some discussion. It is obvious that briglitly-colored indi- 
viduals, whether males or fcmaleSj would equally attract, 
and obscurely-colored individuals equally escape, the at- 
tention of their enemies. But we are concerned witli the 
effects of the destruction or preservation of certain ihdi- 
vidnals, of either sex, on the character of the race. With 
insects, after the male has fertilized the female, and after 
l!ic latter has laid iier eggs, the greater or loss 'immunity 
from danger of either sex could not possibly have any 
effect on the offspring* Before the sexes have performed 
tlieir proper functions, if they existed in equal numbers 
and if they strictly paired (all other circumstances being 
the same), the prcaei'vation of the males and females 
would be equally unportant for the existence of the spe- 
cies and for the character of tlie offspring. But with 
most animals, as is hiiown to be the case with the do- 
mestic silk-moth, the male can fertilize two or three 
females ; so that tlie destruction of the males would not 
be so injurious to the species as that of the females. Ou 
the other hand, Dr. Wallace believes that with moths the 
progeny from a second or tliird fertilization is apt to 
be weakly, and therefore would not have so good chance 
of surviving. When the males exist in much greater 
numbers than the females, no doubt many males might 
be destroyed with impunity to the species ; but I cannot 
see that the results of ordinary selection for the sake of 
protection would be influenced by the sexes existing in 
unequal numbers ; for the samo proportion of the more 
conspicuous individuals, whether males or females, >vould 
probably be destroyed. If, indeed, the males presented a 
greater range of variation in color, the result would bo 
different ; but we need not here follow out such complex 
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details. On tlic whole, I cannot perceive that an ine- 
quality in the mimhcrs of the two sexes would influence 
ill any marked maimer the effects of ordinary selection on 

the character of the oflspring. 

Female Lepidojitcra require, as Mr. Wallace insists, 
some days to deposit their fertilized ova and to search 
for a proper place ; during this period (while the life of 
the male was of no importance) the hrighter-colorcd fe- 
males would he exposed to danger and would he liable to 
he destroyed. The duller-colored females, on the other 
hand, would survive, and thus would influence, it might he 
thought, in a marked manner the character of the species 
■ — either of both sexes or of one sex, according to which 
form of inheritance prevailed. But it must not be for- 
f^otten that the males emerge from the cocoon-state some 
dtiys before the females j and during this period, while 
the unborn females were safe, the brighter- colored males 
would be exposed to danger; so that ultimately both 
sexes would probably bo exposed during a iiearly equal 
length of time to danger, and the elimination of conspicu- 
ous colors would not he much more cflectlve in the one 
than the other sex. 

It is a more iin[)ortatit consideration that female Le- 
pidoptera, as Mi\ Wallace remarks, and as is known to 
every collector, arc generally slower flyers than tl)e males. 
Consequently the latter, if exposed to greater danger 
from being conspicuously colored, might be able to escape 
from tlicir enemies, wliile the similarly-colored females 
would be destroyed ; and thus the females would have the 
most influence in modifying the color of their progeny. 

Tliere is one other consideration: bright colors, as far 
as sexual selection is concerned, are commonly of no ser- 
vice to the females ; so that if the latter varied in bright- 
ness, atid the variations were sexually limited in their 
transmission, it would depend on mere chauce whether 
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tlie females liad their bright colors increased; and this 
'would tend throughout the Order to diminish the number 
of species with brightly-colored females in com|mrisou 
'With the species leaving brightly-colored males* On the 
otlier hand, as bright colors are supposed to be highly ser- 
viceable to the males iu their lo%x-st niggles, tlie brighter 
males (as we shall see in the chapter on Birds) although 
exposed to rather greater danger, would on an average 
jwocreate a greater number of offspring than the duller 
males* In this case, if the variations were limited in their 
transmission to the male sex, tiie males alone would be 
rendered more brilliantly colored; but if the variations 
'were not thus limited, tlic preservation and augmentation 
of such variations would depend on whetlier more evil 
was caused to the species by the females being rendered 
conspicuous, than good to the males by certain individuals 
beintr successful over their rivals. 

As there can hardly be a doubt that both sexes of 
many butterflies and moths have been rendered dull-col- 
ored for the sahe of protection, so it may have been with 
the females alone of some species in which successive 
variatioTts toward dtihiess first appeared in the female sex, 
and were from the first limited in their transmission to 
the same sex* If not thus limited, both sexes would be^ 
come dull-colored. We shall immediately see, when we 
treat of mimicry, that the females alone of certain but- 
tcrfiies have been rendered extremely beautiful for the 
sake of protection, without any of the successive protec- 
tive variations having been tranafen'cd to the male, to 
wliom they could not possibly have been in the least de- 
s^ree injurious, and therefore could not have been eliiui- 
uated through natural selection. Whether in each par- 
ticular species, in which the sexes differ in color, it is the 
female which has been specmlly modified for the sake of 
protection ; or ^vhetlier it is the male which has been spe- 
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cially iiKxlified for ilie sake of sexual attraction, the fe- 
male liaving retained her primordial coloring only slightly 
changed through the agencies before alluded to ; or 
whether again both sexes have been modified, the fe- 
male for protection and the male for sexual attraction, can 
only be definitely decided when we know the life-history 
of each species. 

Without distinct eTidence, I am unwilling to admit 
that a double process of selection has long been going on 
with a multitude of species— the males having been ren- 
dered more brilliant by beating their rivals;, and the fe- 
males more dulbcolored by having escaped from their 
enemies. We may take as an instance the common brim- 
stone butterfly (Gonepteryx), which appears early in the 
spring before any other kind. The male of this species is 
of a far more intense yellow than the female, though she 
is almost equally conspicuons ; and in this case it docs 
not seem probable that she specially acquired her pale 
tints as a protection, though it is probable that the male 
acquired his bright colors as a sexual attraction. The fe- 
male of Anthocaris eardamines does riot possess the heau- 
liM orange tips to her wings with which the male is or- 
namented ; consequently she closely resembles the white 
butterflies (Pieris) so common in our gardens ; but we 
liavc no evidence that this resemblance is beneficial* On 
the contrary, as she resembles both sexes of several spe- 
cies of the same genus inhahiting various quarters of the 
world, it is more probable that she has simply retained to 
a large extent her primordial colors* 

Various facts support the conclusion that, with the 
greater number of brilliantly-colored Lepidoptera, it is the 
male which has been modified; the two sexes having 
come to differ from each other, or to resemble each other, 
according to which form of inheritance has prevailed. In- 
heritance is governed by so many unknown laws or con- 
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tl it ions, that tlicy seem to m to be moat capricious in their 
action ; and Tve can so far understand Iiow it is that with 
closely-allied species the sexes of some differ to an aston- 
ishing degree, while the sexes of others are identical in 
color* As the successive steps in the process of variation 
arc necessarily all transmitted through the female, a 
greater or less number of such steps might readily become 
developed in her ; and thus we can understand the fre- 
quent gradations from an extreme difference to no differ- 
ence at all between the sexes of the species within the 
same group. These cases of gradation arc much too com- 
mon to favor the supposition that we here see females ac- 
tually undergoing the process of transition and losing 
their brightness for the sake of protection j for wo have 
every reason to conclude that at any one time the greater 
number of species are in a fixed condition. "With respect 
to the differences between the females of the species in 
the same genus or family, we can perceive that they de- 
pend, at least in part, on the females partaking of the col- 
ors of their respective males. This is well illustrated in 
those groups in which the males are ornamented to an ex- 
traordinary degree ; for the females in these groups gener- 
ally partake to a certain extent of the splendor of their 
male partners. Lastly, we continually find, as already 
remarked, that the females of almost all the species in the 
same genus, or even family, resemble each other much 
more closely in color than do the males ; and this indi- 
cates that the males have undergone a greater amount of 
modification than the females. 

Mvmiay. — Tliis principle was first made dear in an ad- 
mirable paper by Mr. Bates “ who thus threw a flood of 

^3 ^Thc Variation of Animals and FlaDts under Domestication/ vol ii. 
diap. lit p. 17. 

* Transact. Linn. Soc/ vol. xxiii. 1S62, p, 495. 
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light on many obscure problems. It had previously been 
observed that certain butterflies in South America, belong- 
ing to .quite distinct families, resembled the Heliconi- 
d® so closely, in eveiy stripe and shade of color, that 
they could not bo distinguished except by an experi- 
enced entomologist. As the Ileliconidse are colored in 
tlieir usual manner, Tvhile the others depart from the usual 
coloring of the groups to which they belong, it is clear 
that the latter are the imitators, and the Heliconidai the 
imitated. Bates further observed that the imitating 

species are comparatively rare, while the imitated swarm 
in large numbers; the two sets living mingled togeth- 
er. From the fact of the Ileliconidoe being conspicuous 
and beautiful insects, yet so numerous in individuals and 
species, he concluded that they must be protected from 
the attacks of birds by some secretion or odor ; and this 
hypothesis has now heen confirmed by a considerable 
body of curious evidence. ““ From these considerations 
Mr. Bates inferred that the butterflies which imitate the 
protected species had acquired their present marvellously 
deceptive appearance through variation and natural se- 
lection, in order to be mistaken for the protected kinds 
and thus to escape being devoured. No explanation is 
here attempted of the brilliant colors of the imitated, but 
only of the imitating butterflies. We must account for the 
colors of the former in the same general manner as in 
the cases previously discussed in tliis chapter. Since 
the publication of Mr. Bates’s paper, similar and equally 
striking facts have been observed by Mr. Wallace ““ in the 
Slalayan region, and by Mr. Trimen in South Africa. 

As some writers” have felt much difliculty in under- 

* Proc. Ent. Soc' Dec. 3, 18GB, p. xiv 

* Transact. Linn. Soc.^ toL xxv. 1865, p. 1 ; also ‘ Transact.. Ent. 
Soc.’ voi iv. (3d series), 186^, p. SOL 

See an ingenious article entitled Difficulties of the Theory of Nat* 
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stamling how tho first steps in the process of mimicry 
could have been effected through natural selection, it may 
be Arell to remark that the process probably has never 
commenced with forms widely dissimilar in color. But, 
with two species moderately like each other, the closest 
resemblance, if beneficial to either form, could readily be 
thus gained; and, if the imitated form w'as subsequently 
and gradually modified through sexual selection or any 
other means, the imitating form would be led along tlio 
same track, and thus be modified to almost any extent, so 
that it might ultimately assume an appearance or coloring 
wholly unlike that of the other members of the group to 
which it belonged. As extremely slight variations in col- 
or would not in many cases suffice to render a species so 
like another protected species as to lead to its preserva- 
tion, it should be remembered that many species of Lepi- 
doptera are liable to considerable and abrupt variations in 
color, A few instances have been given in this chapter; 
but under tliis point of view Mr, Jiates’s original paper 
on mimicry, as well as Mr. Wallace’s papers, should be 
consulted. 

In the foregoing cases both sexes of the imitating spe- 
cies resemble the imitated; but occasionally the female 
alone mocks a brilliantly-colored and px’otected species 
itibabiting the same district. Consequently the female 
difibrs in color from her own male, and, which is a rare and 
anomalous circumstance, is the more brightly-colored of the 
two. In all the few species of Pieridie, in whicli the female 

is more conspicuously colored than the male, she imitates, 
♦ 

ural Selection,” in the ‘Month/ 1869. The writer fitnmgcly supposoa 
that I attribute the variations in color of the Lepidoptcra, by which cer- 
tain species belonging to distinct famllica have come to resemble others, 
to reversion to a common progenitor; but there is no more reason to 
attribute these variations to reversion than in the case of any ordinary 
variation. 
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as I am informed by Mr. Wallace, some j rotected species 
inhabiting the same region. The female of Dladema 
anomala is rich purple-brown with almost the whole 
surface glossed with satiny blue, and she closely imitates 
the Jikiploea midamus^ “ one of the commonest butter- 
flies of the East ; ” wliilo the male is bronzy or olive- 
brown, with only a slight blue gloss on the outer parts 
of the wings.^® Both sexes of this Diadema and of JJ^ 
hoUna follow the same habits of life, so that the differ- 
ences in color between the sexes cannot be accounted 
for by exposure to different conditions ; even if this ex- 
planation were admissible in other instances.^"* 

The above cases, of female butterflies wbieli are more 
brigbtly-colored than the males, show ns, firstly, that 
variations have arisen in a state of nature in the female 
sex, and have been transmitted exclusively, or almost ex- 
clusively, to the same sex ; and, secondly, that this form 
of inheritance has not been determined through natural 
selection* For, if we assume that the females, before they 
became brightly colored in imitation of some protected 
kind, were exposed during each season for a longer period 
to danger than the males, or if we assume that they 
could not escape so swiftly from their enemies, we can 
understand how they alone might originally have acquired 
through natural selection and sexually-limited inheritance 
their present protective colors. But, except on the prin- 
ciple of these variations having been transmitted exclu- 
sively to the female offspring, -wc cannot understand why 
the males slionld have remained dull- colored ; for it would 

Wallace, Notes on Eastern Butterflies,^’ ^Transact. Ent Boo/ 
18G9, p. 287. 

Wallace, in * WestmiiiRter Eeview/ July, 1867, p. 37 j and in 
* Journal of Travel and Nat IlistJ vol. i. 1868, p. S8. 

Sco renaarka hj Messrs. Bates and Wallace, In * Froc. Ent. Soc.* 
Nov, in, 1S6G, p. xxxix. 
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surely not Iiavc been in any way injurious to each indb 
vidiial male to have partaken by inheritance of the pro- 
tective colors of tlie female^ and thus to have had a better 
chance of escaping destruction. In a group in -which 
brilliant colors are so common as with butterflies, it can- 
not be supposed that the males have been kept dull-col- 
ored through sexual selection by the females rejecting the 
individuals which were rendered as beautiful as them- 
selves. We may, therefore, conclude that in these eases 
inheritance by one sex is not due to the modification 
through natural selection of a tendency to equal inherit- 
ance by both sexes. 

It may be well here to give an analogous case in an- 
other Order, of characters acquired only by the female, 
though not in the least injurious, as far as we can judge, 
to the male. Among the Phasmidee, or spectre^in sects, 
Mr, Wallace states that it is often the females alone tliat 
so strikingly resemble leaves, while the males show only 
a rude approximation.” Now, whatever may be the hali- 
its of these insects, it is highly improbable that it could 
be disadvantageous to the males to escape detection by 
resembling leaves,” Hence w^e may conclude that tlio 

Sue Mr. Wallace iu ‘ Wcstminstei.’ EeTieTv,^ July, 186^, pp. 11, 37. 
Tlie male of no butterfly, aa Mr, Wallace mforms mej is known to differ in 
color, as a protection, from the female ; and he asks me how I can ex- 
plain thia fact on the principle that one ses alone has varied and haa 
trani^mitted its variations ciclusivcly to the same sex, without the aid of 
ficlcction to check the variationa being mhcritod l>y the other sex. No 
doubt, if it could be shown tbat the females of very many species had been 
rendered beautiful through protective miinicry, but that this has never 
occurred with the males, it would he a serious diCiculty, But the number 
of cases as yet known hardly suffices for fair judgment. We can see 
that the males, from having the pow'cr of fijiug more swiftly, and thus 
escaping danger, would not he so likely as the females to have had their 
colors modified for tho sake of protection ; but this w'onld not in tlio 
least have interfered with tlicir receiving protective colors through in- 

18 
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females alone in this latter as in the previous cases origU 
nally varied in certain characters; these characters liav- 
ing been preserved and augmented through ordinary se- 
lection for the sake of protection, and from the first trans- 
mitted to the female offspring alone. 

Bright Colors of Caterpillars . — While reflecting on 
the beauty of many butterflies, it occurred to me that 
some caterpillars were splendidly colored, and as sexual 
selection could not possibly Iiavc here actetl, it appeared 
rash to attribute the beauty of the mature insect to this 
agency, ^unless the bright colors of tlieir larvae could be in 
some manner explained. In the first place, it may be ob- 
served that the colors of caterpillars do not stand in any 
close correlation with those of the mature insect. Sec- 
ondly, their bright colors do not serve in any ordinary 
manner as a protection. As an instance of this, Mr, hates 
informs me that the most conspicuous caterpillar which lie 
ever beheld (that of a Sphinx) lived on the large green 
loaves of a tree on the open llanos of South America ; it 
was about four inches in length, transversely banded witli 
black and yellow, and with its head, legs, and tail of a 
bright rod, Ilcncc it caught the eye of any man wdio 

heritance from the females. In the second place, it is probable that 
actual selection would actually tend to prcTCUt a beautiful male from 
becoming obscure, for tho less brilliant indiTiduals would be less attrac- 
tive to tho females. Supposing that tho beauty of the malo of any species 
had been mainly acquired through sexual selection, yet if this beauty 
likewise served as a protection, the acquisition vrould have been aided 
by natural selection. But it would bo quite beyond our power to dis- 
tinguish between the two processes of sexual and ordinary seleetioiK 
Hence it is not likely that wo should be able to adduce cages of tho males 
Laving been rendered brilliant exclusively through protective mimicry, 
though this is comparatively easy with the females, which have rarely or 
never been rendered beautiful, as far as we can judge, for the sake of 
Sexual attraction, although they have often received beauty through Ir- 
heritaiice from their male parents. 
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jiaf>scd by at tlie distance of many yards, and no doubt of 
every passing bird, 

I tiien applit'^.l to Mi\ Wallace, wlio lias an innate 
genius for solving diflicultles. After some consideration 
lie replied : “Most caterpillars require protection, as may 
be Inferred from some kinds being furnished with spines 
or irritating liairs, and from many being colored green like 
the leaves on which they feed, or curiously like the twigs 
of the trees on which they live*” I may add as another 
instance of protection, that there is a caterpillar of a moth, 
as 1 am informed by Mr* J* Mansel Weale, which lives on 
tlic mimosas in South Africa, and fabricates for* itself a * 
case, quite undistinguishahle from the surrounding thorns. 
From such consideration Mr, Wallace thought it probable 
that conspicnonsly-colored caterpillars were protected by 
having a nauseous taste 5 but as their skin is extremely 
tender, and as their intestines readily protrude from a 
wound, a slight peck from tlic beak of a bird would be as 
fatal to them as if they had been devoured. Ifence, as 
Mr. Wallace remarks, “ distastefulncss alone Avould be iu- 
siiiBcient to protect a cateiq^illar unless some outw ard sign 
indicated to its woiild-bo destroyer that its prey was a dis- 
irustinjr morsel.” TJnd.er these circumstances it W'ould 

D O 

be highly advantageous to a caterpillar to be instanta- 
neously and certainly recognised as unpalatable by all 
Tjirds and other animals. Thus the most gaudy colors 
would be serviceable, and might have been gained by 
variation and the survival of the most easily-recognized 
individuals* 

This hypothesis appears at first sight very bold; but 
when it was brought before the Entomological Society 
it was supported by various statements; and Mr* J. Jeii- 
ner Weir, who keeps a large number of birds In an aviary, 

'j '2 Enloiiialog* Sou.’ Dec. 3, 1866, p. xlv., mid Mareb 4, 1807, 
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lias madCj as lie informs me, numerous trials, and finds no 
exception to the rule, that all caterpillars of nocturnal and 
retiring habits with smooth skins, all of a green color, and 
all wbich imitate twigs, are greedily devoured hy his birds. 
The hairy and spinose kinds arc invariably rejected, as 
were four conspicuously-colored species. When the birds 
rejected a caterpillar, they plainly showed, by siiaklng 
tlieir heads and cleansing their beaks-, that they were dis- 
gusted by the taste,®® Three conspicuous kinds of caterpil- 
lars and moths were also given by Mr, A, Butler to some 
lizards and frogs, and were rejected • though other kinds 
were eagerly eaten. Thus the probable triUh of Mr, Wal- 
lace’s view is confirmed, namely, that certain catcr|Mlars 
have been made conspicuous for their own good, so as to 
be easily recognized by their enemies, on nearly the same 
principle that certain poisons are colored by druggists for 
the good of man. This view will, it is probable, be here- 
after extended to many animals, which are colored in a 
conspicuous manner. 

Summary and Gonohiding Mmiarh^ on ImecU , — 
Looking back to the several Orders, we have seen that 
the sexes often differ in various characters, the meaning 
of which is not understood. The sexes, also, often differ 
in their organs of sense or locomotion, so that the males 
may quickly discover or reach the females, and still oftener 
in the males possessing diversified contrivances for retain- 
ing the females when found. But we are not here much 
concerned with sexual differences of these kinds. 

In almost all the Orders, the males of some species, 
even of weak and delicate kinds, are known to be highly 
pugnacious ; and gome few are furnished with special wcaj>* 
ons for fighting with their rivals. But the law of battle 

^ S<!c Mr. J. Jenner Weir’s paper on insects and insectivorous binli^ 
in ‘Transact. Ent. Boe.’ 1669, p, Sil ; ako Mr, butler’s paper, ibid, p, 2 ^, 
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(ioes not prevail nearly so widely with insects as witli the 
higher animals, llencc probahly it is that the males Lave 
not often been rendered larger and stronger than the fe- 
males, On the contrary, they are nsnally smaller, in order 
that they may be deyeioped within a shorter time, so as to 
be ready in large iminbers for the emergence of the 
females. 

In two families of the Tlomoptera the males alone pos- 
sess, in an efficient state, orgatis ^yhich may be called vo- 
cal ; and in three families of the Orthoptera the males alone 
possess stridulatlng organs. In both eases these organs 
are incessantly used during the breeding-season, not only 
for calling the females, but for charming or exciting them 
in rivalry with other males, No one, who admits the agen- 
cy of natural selection, will dispute that these musical 
instruments have been acquired through sexual selection. 
In four other Orders the members of one sex, or more 
commonly of both sexes, are provided with organs for 
producing various sounds, w^hich apparently servo merely 
as call-notes. Even when both sexes arc thus provided, 
the individuals which were able to make the loudest or 
znost continuous noise would gain partners before those 
which were less noisy, so that their organs Lave probably 
been gained through sexual selection It is instructive to 
reflect on the wonderful diversity of the means for produ- 
cing sound, possessed by the males alone or by botli sexes 
in no less than six Orders, and which were possessed by at 
least one insect at an extremely remote geological epocli. 
We thus learn how effectual sexual selection has been in 
leading to modifications of structure, which sometimes, as 
with the Ilonioptera, are of an important nature. 

For the reasons assigned in the last chapter, it is prob- 
able that the great Lorna of the males of many lamellicorn, 
and some other beetles, have been acquired as ornaments. 
So perhaps it may be with certain other peculiarities con- 
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fmccl to the male From the small Bke of Insects, we 

are apt to undervalue their appearance. If wc could im- 
agine a male Chalcosoma (fig. 15) with its polished, bronzed 
coat-of-mail, and vast complex horiiSj magnified to the 
size of a horse or oven of a dog, it would be one of the 
most imposing animals in the world* 

The coloring of insects is a complex and obscure Bul>- 
jeet. When the male difiers slightly from the female, 
and neither is brilliantly colored, it is probable that tlie 
two sexes have varied in a slightly difierent manner, -with 
the variations transmitted to the same sex, without any 
benefit having been thus derived or evil suffered. A\Ticn 
the male is brilliantly colored and differs conspicuously 
from the female, as with some dragon-flies and many but- 
terflies, it is probable that he alone has been modified, and 
that he owes his colors to sexual selection ; while the fe- 
male has retained a primordial or very ancient type of 
coloring^, slightly modified by the agencies before explained, 
and has therefore not been rendered obscure, at least in 
most cases, for the sake of protection. But the female 
alone has sometimes been colored brilliantly so as to imi- 
tate other protected species inhabiting the same district. 
When the sexes resemble each other and both are obscure- 
ly colored, tberc is no doubt that they have been iii a 
multitude of cases colored for the sate of protection. So 
it is in some instances when both arc brightly colored, 
causing them to resemble siiri'ouuding objects such as 
flowers, or other j^rotected species, or indirectly by giving 
notice to their enemies that they are of an unpalatable 
nature. In many other cases in which the sexes resemble 
each other and are brilliantly colored, especially when the 
colors are arranged for display, we may conclude that tliey 
have been gained by the male sex as an attraction, and 

, have been transferred to both sexes. We arc more es- 

♦ 

pecially led to tliis conclusion whenever the same tyj>e of 
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coloration |>rcvail8 through otit a group, and we find that 
the males of some species (lifter widely in color from the 
females, while both sexes of other species are quite alike, 
with intermediate gradations connecting these extreme 
states. 

In the same manner as bright colors have often been 
partially transferred from the males to the females, so it 
lias been with the extraordinary horns of many lamelHconi 
and some other beetles. So, again, the vocal or instru- 
mental organs proper to the males of the Ilomoptcra and 
Orthoptcra have generally been transferred in a rudimen- 
tary, or even in a nearly perfect condition to the females ; 
yet not sufticiently perfect to be used for producing sound. 
It is also an interesting fact, as bearing on sexual selec- 
tion, that the strldulating organs of certain male Orthop- 
tera are not fully developed until the last moult ; and that 
the colors of certain mule dragon-flies are not fully devel- 
ojied until some little time after their emergence from tlie 
pupal state, and when they are ready to breed. 

Sexual selection implies that the more attractive indi- 
viduals arc preferred by the opposite sexj and as wdth m- 
sects, wdien the sexes differ, it is the male ■wliicli, "with 
rare exceptions, is the most ornamented and departs most 
from the type to which the sjKieics belongs, and as it is 
the male w'hich searches eagerly for the female, we must 
suppose that the females habitually or occasionally prefer 
the more bcaiiUful males, and that these have thus ac- 
(piired their beauty. That in most or all the orders the 
females have the power of rejecting any particular male, 
\vc may safely infer from the many singular contrivances 
possessed by the males, sucli as great jaws, adhesive 
cushions, spines, elongated legs, etc., for seizing the 
female ; for tlicse contrivances show that there is some 
difliculty in the act. lu the case of unions between dis- 
tinct species, of whicli many instances have been recorded, 
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tlie female must liavc been a coiiseiitiii*; party. Judgin'' 
from wliat we know of the perceptive powera and affe<j- 
t.ioiia of various insects, there is no antecedent improba- 
bility in sexual selection having come largely into action ; 
but wc have as yet no direct evidence on this head, aiul 
some foots are opposed to the belief. Nevertheless, when 
we see many males pursuing the same female, we can 
hardly believe lliat the pairing is left to blind chance — 
that the female exerts no choice, and is not influenced by 
the fforsceons colors or other ornaments witli which the 
male alone is decorated. 

If wc admit that the females of the Ilomoptera and 
Ortiioptcra appreciate the musical tones emitted by their 
male partners^ and that the various instruments for this 
purpose have been perfected through sexual selection ^ 
there is little improbability in the females of other insects 
appreciating beauty hi form or color, and consequently in 
such characters having been thus gained by the males. 
Hut, from the circumstance of color being so variable, and 
from its having been so often modified for the sate of pro- 
tection, it is extremely difticult to decide in how large a 
}>roportioii of cases sexual selection Jias come into play* 
Tills is more especially difficult in those Orders such as the 
Orthoptera, Ilymcnoptera, and Ooleoptera, in which the 
two sexes rarely differ much in color ; for we are thus cut 
off from our best evidence of some relation between the 
reproduction of the species and color* With the Coleop- 
tcra, however, as before remarked, it is in the great lameb 
licorn group, placed by some authors at tlio head of the 
Order, and in which we sometimes see a mutual attach- 
ment between the sexes, that wc find the males of some 
species possessing weapons for sexual strife, others fur- 
nished with wonderful horns, many with stridulating or- 
gans, and others ornamented with s])lendid metalllo tints* 
Hence it seems probable that all these characters have 
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l)cen gainc^l thoiigli the same means, namely, sexual selec- 
tion, 

AVheii we treat of Birds, we shall see tliat they pre- 
sent in their secondary sexual characters the closest anal- 
ogy with insects. Thus, many male birds are highly pug- 
nacious, mid some are furnished with special weapons for 
lighting with their rivals* They possess organs which are 
used during the hrceding-seasoii for producing vocal and 
i list ru mental music. They are frequently oniameotcd 
Mdth combs, horns, wattles, and plumes, of the most diver- 
siiied kinds, and are decorated with beautiful colors, all 
evidently for the sake of display* We shall find that, as 
with insects, both sexes, in certaiu groups, are equally 
beautiful, and are equally provided with ornaments which 
are usually confined to the male sex. In other groups 
both sexes are equally plain-colored and unornamented. 
Lastly, in some few anomalous cases, the females are more 
beautiful than the males. We shall often find, in the 
same group of birds, every gradation from no difierenco 
between the sexes to an extreme difTerencc. In the latter 
case we shall see that the females, like female insects, often 
possess more or less plain traces of the characters whicli 
properly belong to the males* The analogy, indeed, in all 
these respects, between birds and insects, is curiously 
close* Whatever explanation applies to the one class 
probably applies to the other ; and this explanation, as wc 
shall liercafter attempt to show, is almost certainly sexual 
selection. 
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THE ORIGIN OF SPECIES, 

By CHARLES DARWIN. 



A new American edition of "TLe Origin of Sppcics/* later than the latesf 
English edition I has just been published, with the author^a in oat recent 4X)iw 
rections and additiona. 

In the whole history of the progress of knowledge there I5 no case bo re- 
markable of a system of doctrinea, at first generally condemned as false and 
absurd, coming into general acceptance in the acientific world in a slnigle 
decade* From the following Btatements, the reader will infer the estimate 
that la now placed upon the man and hia works by the highest authorities^ 

** Personally and practically esercised in zoology, in miimte anatomy, !□ 
geology; a student of geographical distribution, not on maps and in museimis 
only, but by long voyages atid laborious collection ; having largely advanced 
each of these branches of science, and having spent many years in gathering 
and sifting materials for his present work, the store of accurately-registered 
facts upon which the author of the ‘Origin of Species' is able to draw at 
will is prodigious**' — Prof. T. n, Huslex* 

« Far abler men than myself may confess that they have not that untiring 
patience in accumulating, and that wonderful skill in using, largo masses of 
facts of the most varied kind— that wide and accurate physiological knowh 
edge— that acuteness in devising, that skill in carrying out ciperiments, and 
that admirable style of conipositimi, at once clear, persuasive, and judicial, 
qualities which, in their harmonious combination, mark out Mr* Darwin as 
the man, perhaps of all men now living, beat fitted for the great work ho 
iias undertaken and accomplished."— ALFfiKD Russell Wallace. 

In Germany these views are rapidly extending* Prof. Giekie, a distin- 
guished Britiah geologist, attended the recent Congress of German Naturah 
iats and Phyaicians, at Innspruck, in which some eight hundred iavanU 
were present, and thus writes; 

“AYhat specially struck me was the universal sway which the writings 
of Darwin now exercise over the German mind. You see it on every side in 
private conversation, in printed papers, in aU the many sections into whieii 
such a meeting as that at Innspruck divides. Darwin's name is often men- 
tioned, and always with tho pro roundest veneration. But even where no al- 
lusion IS Bpecialiy made to Lim, nay, even more markedly, where such allusion 
13 absent, we sec how thoroughly bia doetrinea have permeated tho scientific 
mind, even in those departments of knowledge which might scera at first 
sight to be farthest from natural history. * You are etfil discussing in Ensr- 
l^d, said a German friend to me, ‘ whether or not the theory of Darwiu call 
be true. We have got a long way beyond that here. Hid theory ig now our 

experience went, I found it tc 

X)* A.Y*I*Tj!EjT'02T (5c CO., Y'u'blietliex*®, 



